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IMPROVEMENT OF BED RIVER, AND OF CERTAIN RIVERS IN THE STATE 
OF ARKANSAS, AND OF CERTAIN RIVERS IN THE STATES OP LOUIS- 
IANA, MISSISSIPPI, AND TENMB8SEB, TlaiH'TAUV TO THE MISSIS- 
SIPPI — WATER-GAUGES ON THE MISSISSIPPI AND ITS PRINCIPAL 
TRIBUTARIES. 

Officer in charge, Oapt. -J. H. WiUard, Corps of Engineers; Division 
Engineer, Col. 0. IS. Oomstnek, Corps of Engineers. 

1 . Red Hirer, Louhinna and A rkanxnx. — This ini provement was begun 
in 182S, and appropriations aggregating $535,765.50 were made between 
l.^s juui isaL', ['.etwecn 1841 and lsr.L' no apiiropriatioti wasiaadd, and 
a longer interval elapsed between 1852 anil 187:.', during which the re- 
sults of former work were lost. 

The present improvement, from Fulton, Ark., to the Atchafalaya, 
commenced in 1872, at which time navigation above Shreveport, La., 
was almost impossible on account of the great raft; the falls at Alex- 
andria were impassable at low water; navigation during low stages be- 
tween Shreveport ami Grand Ecore, La., was affected seriously by the 
gradual enlargement of Tone's Bay nil Outlet, which depleted the main 
channel of the river below ; and the entire river wa* itnieli obstructed 
liy snags, sunken logs, wrecks, leaning trees, etc. 

I he project contemplated the removal ot raft, snags, wrecks, and 
oilier obstructions; closing Tone's Bayou Outlet; openiner a channel 
throngh the falls at Alexandria; and deepening the channel at shoal 
places. Also protection of caving hanks at Alexandria. Owing to the 
nature of the work, it must he continuous, and im estimate of cost was 
made on this account. 

The amount expended to Jnne 30, 1889, was |8:;!t,2:tt,9U. The great 
raft was opened in 1871!, and operations since have prevented its form- 
ing again and secured an enlarged channel with greater depth every- 
where. T he channel excavation and dam at the Falls of Alexandria 
were completed in 1885, and a dam and training wall for protecting the 
caving hank were built (he same year. The removal of snags and clear- 
ing the hanks for general improvement of the river were not begun until 
IS78, hut since 1885 operations have been confined to this class of work. 
Ihe. act of August Jl, 188H, provided for continuing work in Cypress 
r*?" au<1 '" I' 11 .' 1 '' 1 ' 1 Dorcheal {tributaries of Bed River) by allotments 
"I 15,800 for each from the appropriation for Red River, and work in 
both streams was resumed in 1880. 
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hi tie past year three snag himi s ami a dredge continued the work »l 
removing obstraotfons whenever the stage of water would permit, ami 
the snagdioats patrolled tbe river keeping drift in motion and prevent* 
ing [urination in raft daring uten water. 

A small snag boat ami a dredge wciv employed oil IheO.yprcss llayon 
route from December 31 to March 8iu removing obstructions and widen- 
ing ami deepening tin; isuts, Tbe balance available for kbit) work June 
90 was only *32S.82, 

Work in liayou Dorcheat, etc, was continued from .Inly ! to October 
J>, when it was completed, This consisted of going over tbe work done. 
in Ls84, cutting the brush which bad grovPU since and removing dan- 
gerous .stumps, leaning timber, etc. Nothing farther is requited fbz 
tliis stream. 

Field work of tbe survey from Pnltou to the Mcbafalaya was con- 
tinued down stream to (J rami lb-mi, La., near Alexandria, and 400 miles 
below Fulton, ami suspended (lie middle, of lehruary, alter which a 
small force was retained in tbe office to work up tbe notes. To com- 
plete tbe project, about KM) miles of tlie lower river bavelo be survey ed, 
a part of tbe lines revised between Slice report and I 'aspiaua, ha., and 
connections made with (lie survey of Bay Oil Pierre, and secondary iri- 
auguhttion from the mouth of Aielinfalaya hack 60 Pulton. Tlie balance 
available for this work June 'Ml was $1 i 1.110. 

Tbe amount* expended duriag the past year were: 

For f-mtsxal iiiii'oui n» (iiicliHtihj; liiiliiltii.-i sl.'iHi — I**, 7*1.66 

For U.V(irwt» Uu.von, irt«. (tncbiiliiiij Liabilitie* *l"n?) > • 8, Ml*. 73 

For iiiiy.ui DorehoHl ..... * ......... 1,9U».1C 

For survey (hirliuliiy! liabilities §:i.*Y) "*'* """'"." !"'..!'. S»,K81,iffl 

Total.... JH, rif.lt. 77 

Bed River frequently is jammed in a few hour* with acres of drift, 
and raft formation is prevented only by prompt service of snag hoals. 
Should jams occur when funds are' e\ii it listed, ami none expected for 
some time, it is probable that new rafts would form, diverting tbe river 
from tbe bed on which thousands of dollars have been spent, lo lose 
itself in the low lands and bazoos, destroying by; the way a fertile coun- 
try that has been reclaimed from overflow by the improvement and the 
construction of levees by the State of Louisiana. 

July 1, H-D, iiwuiim . uvui Initio .... $0*2, Tfff. US 

July 1, UJ90, umoitiiT 1 expended dori'iit; "lisral vwo ■".■vi'limivV 'of 

lUvmtitti'S out«UmliuK July t, la^y * $49,530,78 

Jnlv l, 1899, outstanding liuUiiitiuH i», na 

.It), rinii. 77 

July 1, 1890, balance available Ill, sjlfi. 31 

Anion ii I appropriated i>> act at B«pt«rnbJt ill " isui . '. . I"'.'. I'.'.'.ll. IW, 600. l1 " 

Amount available for focal yfliir ending Juin> :to, |-.;ii 1 13,318. :'l 

(See Appendix \V 1.) 

2, Ouachita and Black Hirer*, Arkaiwtx ami Loi(uiann.— V\ie im- 
provement of Ouachita River commenced in 1871. Itlack River, the 
connecting .stream between Ouachita ami Bed Rivers, was added timid' 
the same head of appropriation by the act of 1K84. The original proj- 
ect contemplated improvement by a system of locks and dams, but WW 
abandoned in 1874 on account of its' cost and doubtful utility. TlH' 
present project contemplates removing snags, logs, wrecks, leaning tim- 
ber, etc, obstructing navigation, and tbe improvement of shoal places 
between Camden, Ark., and the mouth of Black River, Ml mi Icm. Nd 
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estimate of cost is given, as the nature of the work requires that it be 

Continuous. 

The total amount expended to .rant' ;S0, 1889, was {311,665.83, of 
which .$li>S,t)77.1fJ were applied to operations under the present project. 
This work consisted principally of removing logs and snags t'vtnn the 
channel and eutting leaning timber. Stone and brash wing dams were 
built at sonic of the shoals, increasing the channel depth from 1 to over 
3 feet. 

In the past nana] year a large snag-boat, was employed from August 
IT until Septcinher 20. thoroughly removing ail Mings, etc., abstracting 
the channel between Taylor's Bar, 25 miles below Monroe, La, and the 
month of Black h'iver A chopping party commenced work at Camden 
December _d and continued down stream lli miles nnt.il January 11. 
when a vise stopped operations, Nothing has hecii done since, on ac- 
count of continued high water. 

Since the project foe improvement by locks and dams was abandoned, 
three examinations have been made with a view to slack-water naviga- 
tion, the last in 1880, and the reports on ail agree that work should con- 
tinue under the adopted project Fwr the present, 

•filly I, lT-tl, amount avaltftbk) ._ *t"),:W4,£l7 

July I, ln9U, iimount expended iturinj^ tiscnl Jeftt, ossloBive cif 

liabilities iiiiibIn inline July I, ltf-8 v*, IJtiO.OtJ 

■Jiilv 1, IHH), uutHtumliug liubtlilic.H :>.*".> 

H . (ifi'i. H 7 



July l, I situ, luihiiu'c svailsbta ... 7, 1?2. 00 

Amiimtt appropriated liy m-t. of September 18, IBSXi 15,000. 00 

Annum r available for linen I year ending Jnn» HO, l^Jl 22,172.00 

(Sec Appendix W 2), 

3. Ouachita tfiiw, Arkawtax, above Camden. — The project for this im- 
provement, based on an examination made in bss7, contemplated re- 
moving snags, cutting leaning timber, and building brash-dams at the 
shoals between f'arnden and Arknddpliin, Ark., at an estimated cost of 
19.000, 

The act of August 1 1 , 1888, appropriated 19,000 to complete the work. 

A chopping [nirty commenced operations at Arkadelphia, September 
25, 1889, and continued downstream to I 'amden, which was reached 
December lit. This work put the river in fair condition for navigation 
above Camden to Aikadelphia, at stages permitting boats to run to the 
Conner place. There is no commerce at present, but a small boat is 
building at Aikadelphia to run in this trade. 

The available balance will be expended next low- water season in 
going over (he work and completing the project. 

Jnlj i, iH^i, amount available , fit, MO, no 

.Inly 1, Him, amount axpftnxletl during ftiteaJ year ....... 6,59tf,96 

July t, ls!IO, liiiliiiirfiiiviiilnlill'.. 2,100. 74 

(See Appendix W ,'i.) 

4. Bayou D'Arhmim; Louisiana. — The project foe this improvement 

was adopted in IKH4, and contemplates the removal of snags, logs, 
Wrecks, leaning trees, etc., obstructing navigation from Stein's BUitf, on 
the Carney Branch, to the mouth of D'Arbonne, 424 miles, at an esti- 
mated east of $15,000. 

The amount expended to June m, 18SSJ. was $8,000. The removal of 
obstructions increased the period of navigation about one mouth. 



VI REPORT OF THE CHIEF OP ENGINEERS, t*. 3 ARMV. 

In tile past year work was continued from Jttl.V 1 to August ", when 
the funds were exhausted. Tlir work has enabled boats of double the 
capacity of these osed formerly to navigate tin- stream during high 
water, and freight rates have been reduced lully mu*- hull'. 

The work is not permanent, us new obstructions are forming con- 
tinually. 

.Inly 1, 18*9, amount available ......--.. (t. WW. DO 

July 1, 1B90, auioiiut isxpiuuli-il ihuinj; li-ieal vur. t-wliiitive <>( lUilulitiis 
oil tstandingJ uly 1, IHs;i ; _ 1,000.00 

Antrum t. appropriated !>}' art of fioptctulitrc 111, USUI a, DUO. 00 

l Amount (I'Hi.iiinitoil) required foe com p lotion of esisl ing pmjtscl ■ 1,000. 00 

■ .Siibmiltt'ii in ciir/ifili.'tiii-i' ivilli iwuiiri'iucintt ul hi-i-.l Uiua i of river and 
r 1 liuilicir ai.'tH of M6S ami l*fiT. 

(See Appeudix W 4. | 

5. /jit f f p River, Louisiana.— The project for 1 his work was based n [ion 
an examination made in L887, ami contemplated removing sunken lo^s 
and cutting the most obstructive leaning timber between Catahoula 
Lake and Trinity, La., at u cost of *'2,5<tt>. 

The net of August 11, 1888, appropriated #2,/»O0 I'or this purpose. 

The sum of 8l,70.S.'i7 was expended in the fiscal year 1889, and the 
balance during the past fiscal year. 

The work Contemplated by the project having been completed, no 
further estimate is made. 

.July I. ISBtf, wuunnt available _ JTB1.TO 

July t 1680, toniiioit . i.-x|n«ri«l«'il iluriij" Racial year, i-\i;lu»ive at linliilirics 
oiitstaiiiliti); July 1, lHsi \ - 191.73 

(See Appendix \V a.) 

6, Bayou Bartholomew^ houisiana and Arkansas. — Tliis improvement 
was begun in ihsi, the project contemplating the removal ofsuags, logs, 
wrecks, leaning timber, etc., obstructing navigation between Baxter, 
Ark,, and the mouth, a distance estimated to be 218 miles. 

The amount expended to June m, 1889, was ^^:?,ut)(>. Wort had 
extended over nearly the entire portion of the bayou included in the 
project, and lessened the dangers of navigation greatly. 

In the past fiscal year ft chopping party and light, snag-boat com- 
menced removing obstructions early in August, and continued until 
the available balance was expended". 

Before the improvement: commence! three months was the average 
duration of the navigable season. Now boats of double the capacity 
arc employed for six months of the year, make trips in one half the 
time formerly required, ami have reduced freight rates 59 per cent, 

Permanent improvement ean not Ik; secured, as obstructions are 
forming continually. 

Jtdy 1, USft iiiiiiiinii availiiblo., _>:,, ihhi, mi 

July 1 lsuo, mmuuil expanded iluiitid iJHisuJ" vear. eV. lnsi v.- .if 
Liaum'iea oncataaiung Jnl? 1, lt«9 ■ 14,996,10 

July I, lK)U, uiitst.iuilinu liabilities ..... '" '" .AX 

t , 086, 44 

Jlllj t, t-iH), uiiltttuv available 4.56 

Aiuoiuii appropriate)! by act of ScpteuiW \i, imu~'.]. ..... ........ 5,000. i' u 

Amount Mailable for ftjoal rw ending June 30, istn 9,004.88 

(See Appendix W 6.) 
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7. liai/ov lia-uf, Louiainna. — The project for improving this bayou was 
adopted in 18S1, and contemplated removing snugs, logs, leaning timber, 
etc., obstructing navigation between Wallace's Landing and the mouth, 
about 2SI> miles. Three outlets of the bayou near Point Jefferson, La., 
were examined in 1884. and their closure recommended at an estimated 
cost of $8,500. 

The amount expended to dune 30, l-SS'j, was *i.'."i,0---48. The removal 
Of obstructions lessened the danger of navigation and enabled boats to 
run to Point Jefferson, 19 miles below Wallace's, at bigh stages. In 
ISfjS and IS.SIt the outlets were Closed as follows: Outlet No. 1 was 
closed substantially, the .second by a heavy dam at a lower elevai ion, 
and the third by a low dam, this being all that could be done with small 
appropriations. 

In the past tiscal year three work's work in December was done by a 

light snag-boat, thoroughly clearing the obstructions from the 6t> miles 

above the month. This exhausted the small balance of she appropriation, 
]>uring i he overflow from the Mississippi Biver last spring tb» dams 
closing the outlets were destroyed. It is essential that they be restored 
at once, as the water ultimately mil leave the main channel if the out- 
lets remain open, and navigation of the bayou will be destroyed. 

July l, 1669, amount available 1977.52 

July l, t£90, minimi I. expanded during tisrtit year, oxotnstTB uf 
liabilities notfltaoding July 1, 1888 '. - tft)r»r>. 43 

Jltlv 1, H!J0, iiiiIsIjhi.Ii rig I l&blll tics ±i,00 

&7T.43 

Jul)' 1, 1W, balance available - .09 

Amount appropriated Itj rust erf Beptenibc* 13. l-vo 3,000.00 

Aniiiiitii available t'nr tonal yuar moling .'nor 'M), IS'JI ,"i, DUO. 0S> 

(See Appendix W 7.) 

8. Tensas Hirer mid Bayou Maqoit, Ism inland. — The project for im- 
proving Tensas Uivcr was adopted in 18S1, and contemplated removing 
snags, logs, and leaning timber obstructing navigation between Dallas 
and its mouth, about ISO miles, at an estimated cost of $23,000, Bayou 
MftCon. a tributary, was added under the .same head of appropriation 
by net of 1834, ami the project contemplates removing the same class 
of obstructions between Floyd and its mouth, about 180 miles, at an es- 
timated cost of $17,000. 

The amount expended" to dune 80, 1880, was #15,768.90; $7,425 of 
wliicli had been applied to improving Tensas River, and $S,;u8.iH* to 

Bayou MftOOn. The obstructions were n ivcd as far as practicable 

with these amounts, but as new obstructions are forming continually 
permanent results were not attained. 

No work was done in the past, liseal year, the balance available being 
too small. 

July t, 1889, amount available $231.01 

■'nly !, Win, jiiimutii expended, during tUcai y*ar, exclusive of litiiulities 
must >i inlin-r July I, IhSlr tut. £ r > 

July I, laW, balance available tafi.76 

&monn1 appropriated by a*t of September 10,1800 s.onu. 00 

Auiniiiil in :iil;ililr fur fiscal year ciuliui; .Inue Me. 1891 - 5. l'JO.TB 



i 



Aumioir (estimated) required for completion uf existing project ID, nun, on 

Siibiniiitil in ootnpltaooe with rtwintmueofcof Motion 'iof river and 
liarbcir acts of Lofifl tout l«i'T. 

(Sec Appendix W 8.) 
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9, Bit) Black River, Mi»ri*atpni.—The project for this improvement 
eon torn plated removing snags, Ioj:s, wrecks, ami leaning trees obstruct- 
ing navigation between t lie mouth ami Cox's Ferry, 130 miles above, at 
an estimated cost or $32,000, Sueh improvement can not, be permanent, 
as new obstructions are added From time to time, 

The first appropriation for this work, by act of 1^84, was applied to 
removing; obstructions in the To miles above the month. No work has 
been done since. 

The appropriation by act of IKrtli contained tin 1 following proviso : 
" No part of this appropriation .shnll be used until ( ht* State of Missis- 
sippi shall have ties ( caused tin* bridges smith of the Vicksburg and 
Meridian Railroad to be so constructed as not to obstruct the navigation 
Of said Stream." This requirement lias not been complied with, one 

bridge ye. obstrnctutg navigation, located about 'M miles below the 
railroad crossing referred to in the atst. 

July l. !"■".», smimKilavftitnliltt...... $5,000 

July l.lrOO.liiiliuicnavnilubitj ■'',"!'" 



I 



Atuuuut (ratituittetl) wjtrttefl for anmphttieti of ^xiating p«>J«*t 33,060 

Submittal hi i-tmijilifitii'ii wiili tojiiiri'tncnf* iif sections 2 of rivrr jiihI 
liarlier ,wN uf 1 still ami l w i>7, 

(gee Appendix W 9.) 

10. Yazou Hirer, Mississippi, — \\ oik in this river was begun in 1S73 
The project contemplates removal of snaj>s, Ions, wrecks, and lean 
iii£ timlK>u obstructing navigation throughout the entire length of the 
stream. New obstructions are brought into the river every year by 
floods, sliding banks, etc., and no estimates for permanent improvement 
have been made on this account. 

The anion nt expended to June 30- 1889, was >177,557,74, Prior to 
improvement i be river was obstructed by a large number of wrecks, and 
by snags amt leaning timber- Nine of the steam-boats sank during the 
war were removed by Contract in 1878-774, and snag-boats have opera- 
ted in the river since whenever funds were available, keeping it in navi- 
gable eontlitam from its head to its mouth Ihe year round. 

In the past lacal year a large snag-boat was employed on this work 
from October A to Novembers, benefiting low- water navigation greatly . 
A pumping dredge-boat, authorized by act of August 11, 1888, whs pur- 
chased. 

The shifting bar at the month of the river is the most serious obstruc- 
tion to navigation. Boats that could navigate the principal streamsof 
the Yazoo Valley system (about 90(1 miles) without hindrance, are pre- 
vented from Bnteriug or leaving wilhout ligbteoingand at times naviga- 
tion ae.ross the bar is stopped altogether. 

July 1, 1889, iiiiiiuint avhilalilr $!•>, -m. 2t> 

July 1, lH'JO, annum tox]MXi<it<ri (Iminjy; fUml vi-io-. 6Xi iiisi'vV nf 

liabilitii'.H ..iii-t.,tn|in- .Inly 1, Ihjj'I J!l, :tl7.;i!l 

Inly 1, 1890, outstanding UwiHttea " " .34 

9,317,13 

July 1, UB0, balance available 3,134.13 

Ainoioit RppmprUted by aot of SoptemW IB, jsfm I... .!."." '£>, 0(w. no 

Amount available for tisonl yew ending Jum< 30, Mil 28,121.63 

(See Appendix W 10.) 

n. Tohula Lake, Mimhmppi—'Th^ project for this improvement wa* 
adopted in 1S81, and contemplates removing snags, logs, leaning timber* 
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e to,, obstructing navigation, to peimit light-draught steam-boats to enter 
the lake earlier in the season. 

The amount expended to June fit), 1890, was $10,1! 78.57. 

No work was dune during the past fiscal year. 

The work is of such nature that it. must lie gone over from time to 
time to remove obstructions that we forming continually. 

July 1, 1 »->!>, annum I uvui bible , * I, 7~.il. i'.\ 

July 1, IBM, balance available 1,7'Jl. i;\ 

Amount, appropriated Uvact of ftoptambu IB, 18JW 3,01)0.00 

Amount iivailalili' fur baeal yen! ending June 30, l*".tl 4,7-21.4*1 

(gee Appendix W u.) 

lii. Tallahatchie River, Mississippi. — This improvement was begun in 
187!). The project contemplated removing an&gs, sunken logs, mid lean- 
ing timber obstructing tow- water navigation below mouth of Cold water, 
a distance of 14IS miles, and a wive); in She channel 8 miles above the 
month. Tin- estimated cost of such improvement was $ to, 000, if com- 
pleted in two seasons. 

The amount expended to .lune 80, L888, was $29,548.11, of which 
410,000 were expended above Month of Uoldwater (a part of the river 
not included in the project), as required by the terms of the. appropria- 
tions. The remainder, was expended between the inonrlt offal lahatcbee 
and Sharkey's Landing, loo miles above. Before work commenced the 
river was navigable about six months of the year. Now boats run to 
Sharkey's the year round, 

In the pasi fiscal year a large snag-boat was employed from Novem- 
ber 8 to December U4, when the, funds were exhausted. 

A snag-boat should be used for a shorl time each year to remove 
heavy obstructions from this river. 

July 1, Id8&, :iu at available - 13,961.89 

'Inly 1, leUO, nnnniiit expended during tWal vear, exclusive of liabilities 
ontMiiNiihig July 1, J889 .". 8.96I.W 

Amount appropriated by act of September U>, 1890 - . -.-. S, 000,00 

t A mi ni ut (I'Mtiuiaii'il) required tor eooiplettan nfaxialittft project 12,600,00' 

i Submitted in eompllanoe with r^iirreoientanrHi'rtioii-i'J of river ami 

f lijirourarl.s nf 1-tili and 1NI7. 

(Sec Appendix W ll\) 

13, Meele't Bagou, Mistisiippi. — Work in this bayou com m en ceil in 
1884. The project contemplates removing snags, stumps, leaning tim- 
ber, ere,, obstructing navigation during high water. 

The amount expended to June .'to, t.SS'i, for this purpose, was 
$6,829.35. 

A light-draught steam-boat was employed from .Inly 1- to 17, 1889, 
in removing obstructions from the lower part of the bay on, 

July i, lf-s'.i, iiiiKinut available S07O.fiT> 

J nly 1, USOO, amount, expended during fiscal year, esclnsireuf liabilities 
ontetamlfng July I, 18*9 .---., o70.65 

Amount appropriated by act of September in. ISO 8,580.00 

(See Appendix W 13.) 

14, Bin Sunflower Hirer, Mi#niiMippi. — Work in this river commenced 
'» 18711, ' The project contemplated building wing-dams to scour a chan- 
nel from 3 feet to 40 inches deep at the bars, and the removal of snags, 
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sunken logs, and leaning timber obstructing navigation, at, an estimated 
cost of $6(1,000. 

The amount expended !■« June 30, 1889, was $60,248.7$. 

Operations extended over the ua\ igable portion of the river, from 
Clarksdale to its mouth; mi increased depth of channel of from 18 
inches to 3i feet was gained at the ba r » where dams were built, and a 
large number of obstructions were removed. The. improvement is not 
permanent, as new obstructions are aibled every year. 

In the paSt flsCftl year the removal of'ohsti net ions and construction of 
dams were continued for sixteen days with a small steamboat hired for 
the purpose. 

Before the improvement commenced Hie river was navigable for light 
boats about six* months each year, and it was an unusual thing for a 
boat tO make a trip under eight days. Now the river is navigable the 
year round, but with difficulty about three months of live time, and boats 
make the trip in live days. Insurance rates have been reduced about 
one-tilth, and freight rates more than one-half, The country along the 
river is fiHiiu* up rapidly with settlers, which is attributable in [tart to 
the improvement of navigation. 

July 1, 1839, moonlit (tradable. - *l,7ut;.",!7 

July 1, Idi'u, iiuiuutit expended duriuu Hwul vear, exBtnalte of tiiiUHities 
OHtHtaiidiug July l, iwj .', t,76&3? 

Afflftf tat appropriated fay ;ui of September 19, WflU 5,000.00 

l Amount {tHtiitiiLtcil) ivi(iiirrd for completion (if existing prnjoijt.. 9,000.00 

/ Sultttiii teil in fii|i)|iiiutii-i' with requirement* of s«cti<Hi»3 of rivnr atul 
( iiiirlim lifts of IHifJ juid IStiT. 

(See Appendix YV 14.) 

15. Big Hutchet: ffiver, Tmnesaee. — This improvement was begun in 
1880. Tbc project contemplates removing logs, snags, leaning timber, 
etc., obstructing navigation from Bolivar, Tcnn., to the mouth, about 
240 miles, to render the river navigable for light-draught boats through' 
OUt the year. Tlie improvement will not be permanent, as new obstruc- 
tions are added from time lu time. 

Before work commenced navigation was virtually suspended by 
reason of the obstruct ions, The amount expended to June Jilt, 1889, 
was $'23,989.02, rendering i ho river navigable about seven months of 
the year. 

In the past fiscal year operations were oo 11 tinned with a small hand- 
propelled snag-boat, from August lit to < letoher ,*J1, ami effective work 
was done in (he way of removing sunken toga from the channel below 
Rial to, o7 miles from the month. 

July i, use, antonnt available _ <i, uin. us 

July 1. irtti), amount expended during Steal vc'ai'.'VxJbi'sii v» e£ 

Uabilities outstanding July t, |gs[). 13,010,17 

July 1,1890, ootatandiag liaiiilcies '."". .:tn ' 

"' :t, oio. sr> 

July 1, 1680, balance available r .411 

Amount appropriated by act of September Htj fa0Q "11 '. lllll llllll. .III'. ■">, 000. 00 

Amount available for*figcal yur ending Junt> :in, l*,H 8,000.4s 

(See Appendix W 15.) 

Hi. Forked Deer Hirer, Tenneinee.— Work in South Fork uf this river 
commenced in 1883. The act of August 11, 1888, added North Fork 
and main river under the general head of improving Forked Deer River. 



RIVKR AND HARBOR 1MPROVEMKNTS. XI 

The project contemplates removing snags, logs, leaning timber, etc., 
from South Fork below Jackson, North Fork below Dyersburgh, ami 
the main river. 

The amount expended to ,1mm 30, 18811, was $17,1)7X21, of which 
•12,500 were applied to South Fork, $3,802.85 to North Fork, ami 
$l,6t&gfl to tin 1 main stream. The two forks were put in fairly pood 
navigable condition, but in the main stream no material benefit was 
pained. 

In the [Mittl fiscal ,v ear work was con tinned in tin; main river and 
North Fork until the balances of the last appropriation were expended, 
viz: Main river, §883,64} North Fork, $037.15. 

South Fork is obstructed by numerous bridges which render steam- 
boat navigation Impracticable, and (or the present farther improvement 
is not deemed necessary. The project for North Pork is completed. 
July i, (>-!), ^i in. in hi available. . . . {ti.ngu. 79 

•lulv t, 1*11(1, iimmmt i\)iun(lnil ilnriiij; lisoul ji'iu, fixcliwiva of linliilitk'-s 
Ontfttiurtnnjg .tnl.v 1. l"X'J 1,520.79 

Ammuil appropriated t>j iiii o1 S<$>t*mbei I'.t. 1690 a, 500, 00 

(See Appendix W Hi.) 

1 7. Water-gauges on the Mississippi Hirer and its principal tributaries. — 
These gauges were established in 1871 under joint resolution of Con- 
gress, approved February 21, 1871 (section §252, Revised Statutes), for 
the purpose of securing information from continuous records, with a 
view to protecting the alluvial basin of the Mississippi against over- 
flow, improving navigation, ami giving reliable reports for the benefit 
of river- in en and planters. 

The amount expended to June .'lit, 188(1, was $74,L'33.71. Nineteen 
gauges were established originally, and an additional one at Nashville, 
Ten ii., in 187J1, Observations commenced at each station as soon as the 
gauge was set up, and with a few exceptions have continued regularly 
since. The gauge at Hock Island, 111., was abandoned in 1*71*. In 1881 
bullelins were creeled at stations on tin- Mississippi for the purpose of 
giving passing boats the gauge readings. Since February 1, 1887, 
the gauges have been read twice a day; formerly they were readonly 
once. 

Owing to small and irregular appropriations, caused by frequent fail- 
ures of appropriations for rivers and harbors, many difficulties were 
encountered in making this work continuous, until the passage of the 
net of August 11, 1888, section (> of which provided a permanent, itidef- 
tttiite, appropriation for securing uninterrupted gunning. 

In the past year observations, inspections, ami repairs were continued. 
Larger bulletins werfl set up on the Mississippi, and the old bul- 
letins repaired for use at stations on the tributaries, which heretofore 
have not been provided with them. New gauges were established at 
Fulton and Garland, Ark., and Shrevcport, La., on lied Kiver, and at 
i>onablsonvi!le, La., on the Mississippi. The gauge at Fort Leavenworth, 
Cans., was abandoned, but will be maintained by the Missouri fiiver 
Commission. Fflforts are being made to find the benches of the Missis- 
sippi Delta Survey, and thus connect observations of early years with 
those since 1871, and also to connect the gauges with the same datum 
plane. 

Additional gauges a"c needed at various places on the principal trib- 
utaries, and requests are made from time to time for new gauges and 
' H dletins by persons interested in navigation. 
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July 1, 1889, amount available, (provided by act of August 11, 1883. ) . . . . *9, WO. On 

July 1, 189u, amount expended daring fiscal rear #7, 718. :M 

July 1, 1890, amount allotted for gangingsat St. Paul 6O0.W 

July 1, 1890, outstanding liabilities 5. 19 

■ 8,1123.5:1 



July 1, 1B90, li;i ance unexpended 1,270.47 

(See Appendix W. 17.) 

To comply with a resolution of the House of Representatives of Feb- 
ruary 6, 1S90, t lie local engineer, Captain WMIard, was directed to make 
a special report respecting the improvement, of Cypress Ilayou and the 
lakes between Jefferson, Tex., and Shreveport, La. Tliis report was trans- 
mitted to Congress, and published as House Ex. Doe. 262, Fifty-first 
Congress, first session. (See also Appendix W 18.) 

*♦»•••• 



(To li« imwrttnl it jia^e 1819, vol. 3, Annual Report, Chief of Enfiinenrs, Iftilfi. ] 

ERRATA IN REPORT UF CAI'T. J. It. W1I.LAR1>, GO&FS OF ENUINMMM& 

FOR FISCAL YEAR ENDING JUNK 30, 1890. APPENDIX W, ANSVAZ 
REPORT, CHIEF OF ENGINEERS, l«8ft 

Page 1H21. — Lin* - under genera) improvement, change Coustattii to Cou- 

Page 142 4. — Line 7 under Alexandria Harbor, change of to or. 

Page 1824.— Linos yO-lJfi under Alexandria Harbor put balance »f paragraph ftftep 

"Captain licrginml sii'd" in ((notations. 
Pago 1825. — Line fii, change nf Alexandria to ut AU-suiiilrisi. 
Page 1h20. — Line 19 tuodftv Cypress Bayou, chwjge 2Isi to :>lst. 
Page IH88.— Between si>.ib and seventh linos from bottom of loige insert o dash, to 

separate report upon Bay on IJoreheiit from rnicoeediitg remark* ou that 

page and page 1*2!*. 
Pago 1830,— Lino 32, change plant to \iiau. 
Page IWL — Lini: 2~, change column afti-r 100 to decimal sign, am! 

X befora ii, i Hk |o J-. 
Page IHii t . — Line 32, change baas lo hitw-s. 
Pjtge 1»SL — Llse 34, change Uver to Km; 

Page 1831. — Lino 36, change sections to section, mid length to lengths. 
Page 1831.— Line 4?, change table to laUw, 
Page lK3t.— Line 5t, uhimgo generally to general. 

Page 1*31.— Liny 55, next In last, change rsMlM to results. 

Page 1834. — i Lino 13. between floods mi. I ate. insert in id sickness. 

Page 1H35. — Line 8, striko out. there, 

Page IK!'),— I-'ii-dt linenf Money statement, vhmige jai.lll.UU to $21,111.73, 

Pago lr!3ti, — Lino 13, strike uni. part. 

Page 1938, — Last lino, change measurement to measurements. 

Pag I84L — Line 16, in denominator, change — f„ to -f t„. 

Page 1841,— Line IS, in denominator, change 'In to 3(, ami se 1 to H i s . 

Page [841.— Line 111, change e to J. 

Page LB41. — Linos 22, 24, 28, an 1 39, change itc to 2(, ami ne 3 to 
Hi 3 . 

Page 1842. — Pitsl Mi'im Heading in table foot of page, change 19.1 to 19.4, 
ami n niter Kemarks change C. I.. to C II. 

Page 1843.— Lino 2, change I'liiiuiiimi. t tn Thorn nmietor. 

Page 1843. — Heading of last two coIuuib of inhlo, change Krusr correction to 
tirade correction, 

Pflge 1843. — Heading of fourth ami tilth columns sf table under Steel tape, change 
S + 5" to a 4. .1". 

Page 1843,— Line n ox column T — 60°, change — 1.0 

Page 1843,— Line lb of column 8', change 4- O.ft!09 

Page 1843.— Lute 19 of uolooin Sh\ change o.nP37 

Page 1H4H. — Line 81 of ooliiinir 2fA ; , change (1.01137 

Page 1843.— Lino till of column 2k>, change (1.0043 

Pago 1 h .t ;i . — Line St) of column Mo. 1523, change 50.9 

Page 1843.— Line 31 of column No. Till, change 59, r, 

Pago Ih43, — Line l under table, change cape to 

Page 1843. — First c<[ nation, last, denominator above line, change 3144.50 to 
8144.56. 

Pitge, 1M4. — Strike out + sif^n at. liead of eighth column of tabic, and insert + be- 
fore the readings on tines 1-7 oelow. 

Page 1844.'-" Lines 2 ami :), fourth column of table, change u.t)848 to 0.0048. 

Page IKIf,,— Line H, uhunge 114.°, to 111. T- . 

Page 1846. — Fourth column of table, line 8, change + 3.2 to — U.S. 

I'a^e 1847.— Line 4, change Casjiiam to t'uspiaua. 

Page 1847, — 1 7, ohaiigo On to ll.nii, by itiarrtiiig decimal sign. 

Page 1847,— Line 15 from bof.loui, change !l himix to hours. 

Page 184f*, — Line 2 above I Waited mitimatm, change qualities to quantities. 

Page 1848.— Insert a ilnsli above Detailed eittimatmi, to separate same from report on 
Survey of tied 14 Ivor. 

Page 1H49.— Correct spelling of Administration in heading Admidistratlon and Inspec- 
tion. 

Page 1851. — Insert a dasuahove table 1, to separate same, from Commercial Staturtio* 

Page 1852.— Second column, lino 44, i:haiit;e 981.8 to 0^1.". 

Pago If'i'Z. — Second ooluinn, next to lail {'[[i*, change to 882.4. 

Page H"i2.— Tliird coluuin, line 15, olmnge 279 J 2:1' to 2!13° 22'. 

Page 18,V;. — fourth column, Mom ?, chauge 53.12 to 52.02. 

l'ago 1852.— Fourth column, item 11, change 43.09 to 52.09. 

Pago 1854. — Third column, lino 1, change 78° tn 71°. 

Page 1854. — Fourth column, item 12 from bottom, ehauge 43,72 to 43.73, 

Pago 1855.— Third column, lino 45, change .iti to 322°, 



to 


-0.1. 


to 


+ 0.0307. 


lo 


0.0037. 


to 


0.0032. 


lo 


0.0041). 


to 


59,9. 


to 


;>-.;>. 


tape 





Page 1857.— First column, linn 33, change -Ji>y-^70 to afiO-271. 

Page 1 S57 . — Fi rst coin in n , 1 i n e ; \h , c h an go 27o--.;7 1 to 870-272. 

Page 1B57.— Second column, line 40, change 1877.7 to 1579,7. 

Page 1867.— Second column, lino 4fi, change 1241.1 to 1244.1. 

Page 1*8. — Second column, Inst Line, change tiltt.H to 609JJ. 

Page 1859,— Table tattt of page, first column, line :i, change 0. B. M. to T. 

B. M 
Page 1869.— Tftble foot of page., fourth column, item 9, change +9.7:18* to 

-+-0>738ri. 
Page 18fM.— First column of tahle, change C. R. M. to T. B, M. 
Page U»0.— Second column, opposite Hunch 78, change 1.7 to 1-8. 
Pago WW.— 1'onrth column, opposite Bench 77, change — 7.2H7H to — H.m7#. 
1 ago lrtfiu.— F,fih column, opposite Bene!) -i-t, change +1.7771 to +1.7571. 
rage WW.— Fifth column, opposite Bono!) iw, change -f-l I.u::i7 to +14.1797. 
£Sge 18W,— Fifth column, opposite Beneli *3 t change — H.3449 to -63479. 
Page Whl.— Ivrirt column, uijanui) <_'. H. il. to T. B. M. 
Pago JHhl.— Second column, opposite Bench <J:>, insert decimal *i*."i hetwuou 1 and li. 
rage IBM,— Fourth column, opposite [Mich »<i, should lie +<i.*277. 
rage "•;! — Fourth column, opposite Bench !»», change -1.3391 fen -l.tMtil. 
p K " S« ,™ column, opposite Bench i.\ Chang* [fisj.« to 157 .0. 

" E " {' ':■;■ — Llls1 - iTi-ui in fust column of tiiMe, v.lisi -. SIC, to 711. 

P K " STr''~o „ l 1 ,"" " f ''"""il'timi P. 11. M. 34, change glu/.ed to hlazed. 

rage iwn,),— F, B. M. 44, change Boileau l<> Hudcau, and insert, Bossier, 

p ui- „„ w > a * to ru ail Ifodcan, Bossier Puris li. La. 

r age J«»,j.— P. B. M. 4t>, lirth win-, l from .-rid irflino I, change w^t to oast. 

rage m r P. B. M. 10, change elevation from (.4.43 1 to 615.84&. 

rago m-y. B. 11. 70, mwrt decimal sign so that elevation will read 3S.001; 

rage J*};--— B. M. u, change elevation from 74.aiJ to 74.K9. 

rage ltstj7.— K. M, o, changu ISrooker's to Booker's atkd hand to 

btttnl. 
Pagel«)8.— B. M. 14, hetivt-.Ti ihewonts 00 ami lines insert section. 
pS« iSSid »■«?' l ? Ht ! lne > firBt w " ra - change on to on. 
p.£! S' « !V : ■ '■>' tl " ul liril, i bnforo lioi-ehler insert 1-foot. 

£S tfSo S- ? 7 ' Mfe »nce N». I change Il)t!° to HW&. 
pZ iSn'~^ u- t' }°> Btrik " ""* ™"»™ ft*Gw Harriini.il. 

pf lSo'~£' >' I' ST' Chll "«' , H-l"oot rcl oak to (|. 

P^ j St, ,■.-.■ K * P ', 3l > u "ft'W Colonel Vane's lo CaL Vance's. 

rage iwi. — tirst column of ; :t !,le, Un»rt Ark. after Cnllin's Hlnff, ami 

Pa<. n lerri o , ,lft '" r ^"Cevoport, C'oushiitla, AlexunUria, nuil Monroe. 

rage MWl.—Beoond dftlamo of tnhlo item 1 1, change Ceiisns to Tensas ; iu- 

p,„. , a „ n>uf , . ■ after ln.41 six items in ciilumii. 

rage lovi.-ihinl column of table, items 7 and 10, change Steamship to 

V^rt Julrt,^ 1 '" '"•'' , l"""H K ni)>(i, crrccl spelling of Homitl' to Hm.„f. 
P»S« l3-r * io1 *<'*''i third ami fourth line* ahovc Mmicy statement, insert a dash. 
r« K e imn.-Mi-iko <>ut .fifth ami sixth linmof Motley statement, with eseeption of 

Pairn 1M7H ,,. BKtl :" (l « d «■ nt ?h,tii;o.y7. 

»g. io/o.— first tine . l.,.l„„. sun ,.,in iv „f w -.,rk .l-me. cliang.- Walti.r I,. IJuvis 

Pace lSa'ZKR? ""f* """mns m Monov statement to A.i.r,!i«.>,ytl. 

Pa^e I2l n I "•l , ™ , "r B »i"«I} , Arl..»nne, ctiange (5,000 to $ir,,0<H>. 

p Sd N 1' ' U1 ' "'" H tUfl »*«, strike ,mt until Juno. 

Page 1*£ -In 1, ' ?^f' LuU,i Riv " r - ^f"" 1:| . l *»j l*»K «*"*! Jim«. 
K too*, in ugt of ■ppro i) nntiou8 for Haribol" mew, change date August 11, 

Pau-elRKi r ?' '" - Au IP»t U, 18H8. 

Pa«e mSCLut, iV,"" 1 "!' ,n M " ll,, - V ««»»•*, "l'»»K" to fin.ii0U.M. 

Paae WOU -W ! ' 1 1 " J "^', r Clia l""'- 3W to (.'hupter 314. 

henn^te, !" lerT,llU h " tt,|l0 « "tver, cliauge lieadijuartecs to 

p n ™.. loio d 'uw-rl deeuual sign, 

g UI3 - Seco ™; Mlu ™ n 7 ^ ;;»'•"«. o P po 9 ite Doualdson v.lle. La. , change 80.» 

Pale ffi=8ft« ft&faS S^ 11 *' °a** »•« »» MM. 
Pale Stt^a^Unal&S.SSa:^ R ""r* ffif?X "«' ^"irement. 
Jinnej, statement change $7,178.34 to (7,718.34. 
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IMPROVEMENT OF RED RTVEE AND OF CERTAIN RIVERS TN THE STATE 
OF ARKANSAS, AND OF CERTAIN RIVERS IN THE STATES OF LOUISI- 
ANA, MISSISSIPPI, AXH TENNESSEE, TRIBUTARY TO THE MISSISSIPPI— 
WATER-GAUGES ON THE MISSISSIPPI AND ITS PRINCIPAL TRIBUTARIES. 



REPORT OF CAPTAIN JOSEPH II. WILLARD, CORPS OF ENGINEERS, 
OFFICER tx CHARGE, FOR THE FISCAL TEAR ENDING JUNE 30, 1890, 
WITH OILIER DOCUMENT* S ELATING TO THE WORKS. 

IMPROVEMENTS. 



1. Roil River Louisiana and Arkansas. 
M. Ouftebitn and Mack Rivera, Arkansas 
anil Louisiana, 

3. Ouachita River, Arkansas, aliuve Cam- 

den . 

4. Bayou d'Arboiino, Louisiana. 
6. Little River, Louisiana, 

(1. Bay oa Bartholomew, Louisiana and 



9, Big Bitot River, Mississippi, 
10, Yazoo River, Mississippi. 
U. Tclmla Lake, Mississippi. 
VI. TallahaUdiee River, Mississippi. 
!:!. Steele's Rayon, Mississippi. 

14. His Suiiilower River. Mississippi. 

15. I li jj Hatehee River, Tennessee 
Hi. Forked Deer River, Tennessee. 



Arkansas. , 17. Water-gauges on the Mississippi River 



?. llaynu Jln-uf, Eoiiixiiiiia, 
H. TsdbM It iv or and Rayon Mag on. Loo 
isian.i. 



and ita principal tributaries. 



SPECIAL REPORT. 

18. Improvement of Cypress Rayon and the lakes betwwn Jefferson, Tex., and 

Suroveport, La. 
I 



United States Engineer Office, 

Ykktthuyg, Miss., July 1, 1S00. 
OemiRAL: I have the lionor to transmit herewith annual reports 
upon works of river improvement in my charge for the fiscal year end- 
ing June 30, mm. 

Very respect! idly, your obedient servant, 

J. H. WlLLAKD, 

Captain, Corps of Engineers, 
Brig. Gcu. Thomas L. Casey, 

Chief of Engineers, V, 8. A. • 

1819 



1820 REPORT OF THE CHIEF OF ENGINEERS, U. S. ARMY. 

W I. 

IMPROVEMENT OF RED RIVEK, LOUISIANA AND ARKANSAS. 

Ked River vises in northern Texas, in the Llano E&tamdo, and flows 
iu an easterly direction, forming the boundary between Indian Territory 
and Texas. At Fulton, Ark., its course changes to u general semth- 
easterly direction, and after crossing Louisiana it enters the Mississippi 
at lied River Landing;, The part in this district extends from Fulton, 
Ark., to the mouth of Atehafalaya River, about 523 miles. 

The improvement by the FJnited States was begun as early us 1S28, 
and appropriations aggregating $535,7(15^0 were made at intervals 
between 1828 and JSuii. Between 1SH and ISSli no appropriation was 
made, audit longer period clasped between t.SM and US 72, during which 
the results of former work were lost. 

The. present improvement began in 1872. The project contemplated 
the removal of raft, snags, and other obstructions; closing Tone'a 
Uayou Outlet; opening a channel through the falls at Alexandria, La., 
and deepening the channel at shoal places; to improve and keep navi- 
gation open from Fulton to the mouth of Atchafahiya; also protection 
of caving banks at Alexandria, 

The following appropriations have been made: 

Act of Juno 10, 1-73— 

For improving Tone's Ikyon $20,000 

For removing raft 150.000 

Actof— 

March 3, 1^73, for removing raft rtt.(nii) 

June 23, 1374, for removing raft 50,000 

Maruh3, 1875, for removing raft .--- •-- 20, mm 

August 14, 187!i, for removing rul'l and atoning Tone's Bayou 86,000 

Allotment, of August 27, lw77, from appropriation fur repair, preservation, 
etc., of river ami harbor works, act of Apt II 10. IrtBtf, for closing Tune's 
Bayou 1600 

Act of Februn ry 7, Is? rt, for removing' raft,' etc »■ W» 

Act of June 18, 1878— 

For removing raft and dosing Tune's Bay on 24,000 

tor removing snags, etc 85, 000 

Act of March 3, inn— 

For removing raft and closing Todo's Bayou. 15,000 

lor removing obstructions - -- B3,B0Q 

Fot 'improving river above bead of raft to Fulton, Ark 10,000 

Act of June 14, 13S0— 

For removing raft and etosino- Tone's Bayou - 25,000 

For removing obstructions 60,000 

For improving river above head of raft to Fulton, Ark 10,000 

Act of March 3, lsyi — 

For removing raft and closing Tone's Bayou KMXX) 

lor removing obstructions.. lo.OOf) 

Actof— 

sSEthlffi 5* ^S**® Re<l »TM 75.000 

July a, ibh4, for improving ll«d River 75,000 

Augnst a s ltHJ, for improving Bed liiver, making survey of same, and 
couplet* OR survey of Bayou Pierre, La . f. 75, 000 

Actof August 11, 1**0— ' 

vZ mJ£^ to A H ? \?"* typwsi Hay ou, and Bavou Doroheat. 65. 000 

* or survey cflted River " 35,000 

Aggregate of appropriations, 1872 to 1890 - 902,000 

The amount expended to June 30, 1889, was $83!>,^32.92, resulting iu 
great uoneht to navigation. A cliaunel was opened through tlio great 
rati m JH75, and operations sinee, aided by tlie action of the current, 
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have secured au enlarged channel-way with greater depth everywhere, 
hut little water being diverted from the river proper at low Stages. 
The work of clearing obstructions ami the prompt removal of jams dur- 
ing freshets have prevented the raft from re-forming. Several attempts 
Mere made to close Tone's Bayou, but no work has been done at this 
outlet since li?8:J, when the dam under construction was destroyed. 
The bayou is now filling up gradually with drift, and this, in connection 
with the work m the tipper river, is causing " Little liiver" (below the 
mouth of the bayou to Grand Eeore), to widen and scour, the effect hav- 
ing been particularly noticeable the last (iscal year. The rock excava- 
tion and dam at the Falls of Alexandria were completed in J 885, am) a 
dam and training-wall tor protecting the caving hank at Alexandria 
were built the same year. The removal of snags and the clearing oF 
the hanks (or the general improvement of the river were not begun until 
18TS, all former appropriations having been for removing raft and clos- 
ing Tone's Bayou, but wince 1885 operations have been confined to this 
class of work, as it was deemed advisable to defer other projects until 
the survey being nmilo with a view to the permanent improvement of 
the river is completed. This work has diminished the risks of naviga- 
tion and reduced the time of passage, freight rates, and insurance. 

Au annual appropriation for removing snags, etc., will be needed for 
many years to come, for the following reasons: la the old raft region, 
both above and below Shreveport, the river bed is a mass of sunken 
logs, which arc a constant menace to low- water navigation. Some arc 
washing loose continually and Others, thoroughly water-logged, join in 
clumps, catch the sediment, and form bars impassable at low stages. 
The banks of the upper river, for hundreds of miles, are heavily tim- 
bered, ami each freshet causes them to cave and slide. The 'ptantity of 
obstructions thus brought into the stream is enormous, and during high 
water jams are of frequent occurrence in the old raft region above 
Shreveport, and require prompt removal before the water tails, Cav- 
ing banks leave dangerous shore snags projecting far out into the river, 
which arc a continuous trouble and should be cut after every rise and 
fall. 

Operations of the past fiscal year were as bilious : 

GENERAL IMPROVEMENT, 

The United States snag-boat C W, Hmcell, M. B. Lydon, master, left 
Shreveport «lul,y lt\ and made a trip over tho river below to Coustatta, 
la., returning August 4 with the two survey qnarter-boals. Finding 
the river below Shreveport too high for advantageous work, the boat, 
after making some repairs of hoisting machinery, etc., commenced 
operations in the upper river August 7, which was eleated of obstruc- 
tions to Gilmer, La., -lb' miles above Shreveport, August LM-. By this 
time the river hail fallen sufficiently to resume work below Shreveport 
and the boat returned to Oousbatta August 27 and commenced work- 
ing up-stream, continuing until September liO, when, on account of a 
Suddeh rise and reports of heavy jams in the old raft region, it pro- 
ceeded (o the upper river and was employed in removing raft, etc., be- 
tween Shreveport and Kountz's Canal until September 2iP. On the ;iOth 
the boat returned to the lower river and continued operations between 
Magenta and Shreveport until October 19. The greater part of two 
days {October 16 and 10) was spent in lowing the survey quarter- boats 
from Shreveport to Cottshatta. From Oct o her 19 to L"J the boat- was 



1822 KEl'OKT OP THE CHIEF OE ENGINEEES, U. S. AEMY. 

hurt np at Shrcveport, undergoing necessary minor repairs f on tho lat- 
ter date it left tor the upper river, where it was employed the re- 
mainder of the mouth. November was spent in the river below Shrcve- 
port. The removal of the wreck of the steamer FaUt Qity t W8X the 
mouth of Loggy Bayou, was commenced November '2, but had to be 
abandoned November 7 on account of a rise, November 1S~2'2 Col. 
C. B. Coinstoek, division engineer, southwest division, and 1 made 
an inspection trip ou the llaivrll from Shady drove, La., to the inoutli 
of the river. We. were accompanied by the chief State engineer of 
Louisiana, II. B. Richardson, who was desirous of inspecting the 
levees along lied River, and Assistant Engineer H. M. Marshall, of the 
lied .River survey party. The crew was employed the lirst; four days of 
December in patting the dredge Taw Star in working order, for the 
parpose of removing the towheads obstructing the channel in the old 
raft region near Rush Point. On the 5th ths /fowcll, with the dredge 
in tow, left .Shrcveport; and arrived al Uusii Point the morning of tho 
7th. The crew was transferred to the. dredge and work commenced at 
Towhead No, 1, the largest of those obstructions, And by the 18th it 
was removed, except a narrow strip through the center, the water hav- 
ing fallen too much for the dredge to reach tins part, Dredging at tho 
smaller towheaus, Nos. ^ and 3, was linishcd beeember 23, and the 
boats were returned to Shrevepnrttlie following <hty. These towheuds 
were accumulations of deposit on sunken raft overgrown with willows 
and brush, and as this part of the river is narrow they were the cause 
of frequent jams. 

On the return to Shrcveport the command of the Jlotvult was trans. 
fenced to J. T. Dorcy, the services ol (Japtain L>don being needed on 
the work in Cypress Bayou and the hikes. After receiving supplies, 
etc., the HotteU left Sbrevcport December 28 for the upper river, low- 
ing the hand propelled snag-boat Batty Brack. The huier was left on 
tin? 31st at the upper end oi I Juke's Bend, Arkansas, with instructions 
to work down stream, The ilowdl continued up-stream to Fulton, Ark., 
and was employed between that place and Garland, Aiic, until .January 
2t |, removing- all obstructions in sight and culling the large trees in the 
bends to prevent their falling into tho river. During this period the 
stages of water were variable, the river rising from 11' to SO inches it 
day for a few days and then subsiding as rapidly, bat at no time going 
below 10 feet. As there was no probability of low water soon the boat 
left Garland January 20 to return to Sbreveport, removing such ob- 
st ructions as appenredou the way. Information of ft jam at Rush Point 
waB received the night of January 21, and ihe Rotccll hastened down to 
remove it. The obstruction was found to extend neaiiv across the river, 
but was removed entirely January 23. The boat then emit tin nil down* 
stream, removing side jams, etc., and arrived at Sbreveport the follow- 
ing day. Two days were spent at Shrcveport in making necessary re- 
pairs, and the remainder of the month in patrolling tin- raft region to keep 
drift Hi motion and prevent jams. The boat returned to Sbreveport the 
night of January 31, and was bud np temporarily to await a lower stage 
of water. On the Kith of February it left, with a minimum crow, for 
the purpose of patrolling the lower river to tin- month, towing the sur- 
vey quarter-boats from near Alexandria to Captain Kingman's licet at 
Siinmcsport, La., on the way down. The hoal, reached the mouth of 
the river February lil, but the water being dill too high for advanta- 
geous work, it was returned to BareVeportaud laid tin at tho licet Feb- 
ruary SB to await low water. 
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The following is a summary of tlie work done by the JIoiccl! : 

Hnn^H polled WW 

Stumps pulled - 193 

'-•> :," removed from idiituncl . .. . 1, 038 

■Tji ti ih removed .. . - . — 7 

Side jams removed . , (">!■ 

Shore Nitni;* removed - l.lHrt. 

Leaning lines removed ..... . . . 4,770 

Trees girdled S8 

Square yards wJHowe and bnwh cut 8,000 

C'uofu yards estrlli dredged nt ton- heads ., 12, lul) 

Wrecks I'cniovml, 1, via., part of steamer Full* City, 

The hand propelled snag-boat Harry Break, W, W, Moore, overseer 
in charge, was towed to Duke's Bend, Ark., by the snag-boat Ilinecll, 
December 31, As no work was required in that immediate vicinity, the 
boat wart moved up-stream about 4 miles and troumiem-ed work at Terry's 
tana in Smith's Bend. Operations consisted chiefly in clearing caving 
banks, and cutting tilt trees in to short lengths to prevent their forming 
obstructions. Where (lie Imnks showed evidences of caving, they were 
cleared for an average distance, of 4l> feet back from the stream, but 
where they were stable, only the overhanging trees were cut. This 
work was carried down-stream to Albau's Canal No. 2, a distance of 32 
miles, where it was suspended February 25, on accouut of heavy rains 
and a sudden rise. Tlie following is a summary of the work done: 

Snags ami 1iij*h removed from channel .. .... HO 

Stumps and shore uuigs removed . . . 838 

damn removed ., 1 

Leaniag trees cut 5,563 

Txves girdled '2,037 

The United States snag-boat Florence and the dredge Lone Star in 
command of M. B. Lvdon, left Shrevepovt March 10 to complete the re- 
moval of the tow-heads near Eush Point. Dredging at Island No. 1 
Was resumed March 13, the Florence being employed at the same time 
in clearing a, jam at the head of tlie island. The obstructions were re- 
moved thoroughly by March 10, and there is no probability of any 
trouble with jams at this point in future. After completing this work 
the I mats went below Hhreveport to Young's Point, to widen and deepen 
ft ciitolfniado by planters of that vicinity. This was finished March 27, 
and the boats were returned to Shruvepott and laid up the remainder of 
the mouth. 

Ill April the Florence was employed in patrolling the liver between 
the month of Leggy liayou and the head of raft, breaking jams, etc. 
A fhiod stage, strong current, crevasses, and high winds rendered this 
Work difficult and dangerous. The drift jammed eight different times, 
find only by repented and persistent efforts was the river kept open to 
Navigation. On (lie 2nd of May, U puns ami 2 side jams were removed 
hi the old rait region, and June 13 and 11 the boat was again called 
Out to remove A jam at East Egypt. The following is a summary of 
the work of the Florence and the dredge; 

s «;ie* pulled 8!) 

Btnnipe palled IS! 

Miga removed from channel 2a0 

Jiiins removed Is! 

Side Jams removed "1 

Y'lniiun trees cut (10 

tnWc yiirdn earth dredged at tow- bead and cut-off 10, 450 

In the latter part of April and early part of May, Red River had a 
disastrous flood, breaking the levees, overflowing adjacent lands, wash 
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ing out railroads, and destroying crops and a great number of live 
stock. On tbeBth of -May 1 telegraphed the Department the condition 
of affairs, and on the following day received an answer stating that tho 
Secretary of War approved the use of tho snag-boats to save life and 
relieve Suffering. The Florence was in commission at the time, anil was 
ordered to render the people all the assistance possible, The llourll, 
the largest boat, was got ready May 8 to go to Chalk Level, a few 
mites below Shreveport, to relieve distress in that neighborhood, lint 
through mismanagement of the pilot failed to pass the draw of the 
Shreveport Bridge, the. port bow glancing against one of the piers, and 
the boat was swept by the strong cross- entreat JJMtlj under I lie bridge, 
knocking down her chimneys, ami otherwise disabling the vessel. Tho 
Wagner was brought out the following morning to rescue the Ilomll, 
but her boiler burst heforo anything could bo done. The only vessel 
then available for a relief boat was (he Florence, which, under cum- 
r/iaml of M. B. Lydon, rendered efficient service both above and below 
Shreveport, aiding 217 people in reaching high lands and rescuing 130 
head of stock. This work was eon tinned till May 1(1, when, the danger 
of over How being over, the boat returned to Shreveport and pulled the 
Hmeell from the hndge. 

The damages to the Howell and Wagner are being repaired. The cost 
of the former probably will nut exceed $3,060, and the latter will 
amount to about 11,600, 

ALEXANDRIA II AH ROM. 

1 repeat below my report to the Department of February US, 1890, 
which contains the latest in form \i\ ion on the subject, and plan and esti- 
mate for further protection of the caving bank : 

In compliance with request made by tin; I inn. N. C. Jilauchard, and in aororilnnco 
with iiint met ions from Colonel Comslnik, division engineer, 1 have flw honor to re- 
port upon the survey of Red River at Alexandria, and tho improvement of the city 
front of harbor at that place. 

Tho work above Alexandria consisted iti improving navigation over the upper and 
lower falls by catting n ch a nnoU brooch tbe rocky ledge forming them, depositing 
pan of tho excavated material in the old dam, und building u-elnno wing-dam from 
tlio wait batik below to deflect the current; from the city front. 

Mn.] or Miller's project for the work on tho harbor contemplated a mftttXMB revet- 
ment of tho west bank for a distance of about tf.ltlK) fret, from the. stone dam to Hah 
street, at a coat of about $15,000. Hi H plan involved grading the bank to a slope of 
about 1 an Si; but as this would have narrowed the Street along tllfl liver front, re- 
■imred the construction of a now levee ami the removal of i lie railroad Hack, and tho 
destruction of property for which tho owner* demanded compenaatton amounting to 
about ?,>,.iiX>, a new project was made by Captain Hergland, Octobei '-'I !*«,•§- 
provedhy the Chief of EngineerH, and tho' work finished in December, lSsT.. 

J n snonutttitg Ins project, to tho Chief of Engineers, Captain Uorglnud said: There 
lias been very little change in the low-wator whore lino since 1S74 between Bayou 
ICapidesaad Madison street, while below Madison street the distance between the 
contours ol tho tup ol the bank and low water has lemoned. These effects are prob- 
ably duo to ero-mtn of the uitper portion at time of high water, tho busk then con- 
taining a large proportion of saud; a „a. t0 t b undermining action along tho lower 
part, the bank there being still' clay on a stratum of quick-suml overlying asnftsand- 
stone at the rem water line, The erosion of the bank along the upper portion will 
probably cease on completion of Umdain uow under progiesa at. Hie lower falls. 

Captain Hergland a project was for the purpose of preventing the undermining of 
the lower stratum referred l» above, and (ha work consisted of n crib superstructure 
mi abroad crib foondaliou. ami ti described briellv at follows; A wing-dam, well 
secured to the west hank ironi below low water to the height of 10 feet above the zero 
of the gauge, limiting an angle of about «W down-stream, and extending nhniu LfiO 
l^et trom shore then running down-stream parallel to the t,hore for a distance «( 
about JfcO feet, the top of the work to be 10 feet above tho ?.ero. The cribs were built, 
ot round timber, tilled with stone obtained noar bv, and the root of the dam secured 
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by riprap on tho hank and on both sides below low water to prevent flanking. This 
form of eonsl ruction was adopted to avoid tho purchase or hire of pktut, which would 
have been too expensive for ao small a work ; to permit deposit in tho slaekwater 
wit bin i be line of the work; to give ngood foundation for raising the dam to a greater 
height if it should bo found neeossary ; and finally to prevent, the current from wear- 
ing a tvay l.bu soft roek available lor tilling. The est imato for the work was $1-1.303. l. r >, 
but it, cost somewhat, more ($11, MI-MI), and was made about 80 I'eet shorter than 
planned, This was tine to usuddeti rise of 86 feet in three days, which pitta step to 
the work in December, 18:U, and the engineer in charge was not aide to resume con- 
struction till i In) following August. (Report Chief of Engineers '&">, page M7e\ and 
'8u, page utu.) 

I havn nude several visits Co Alexandria and have had the front examined and the 
reach sniveled twice tuiiee IMWS. A map of the survey made by Assistant Craig was 
forwarded with i.ho report for 1* H 7, and the survey of February, lS'.K), is now being 
plotted on tlie sumo scale, r<fov- In my report for 1S8I I said: ''The caving on the 
Ale-- ii!.!n;i limit, which caused so much anxiety tu the property-owners, has not 
liicieuhieil. It is impossible to say whether this is ilno to the tact that the river 
remained tow for tho greater part of last season and that no extraordinary high 
tenter (b! lowed, or that, the caving had about reached its uatural nmit. No further 
work should be recommended at Alexandria until the completion of the survey from 
Pulton. Ark,, in Ibe month, unless it. should bo found necessary to straighten and 
widen ihe ill edge-cuts through the upper falls, the pasture ol' which is now soinc- 
irlint difficult at extreme low water, on acconnt of (he deflection at tho middle. A 
few point* remain below Bailey's D«ra that might h« reduced with advantage; but 

on i in- wl.ni. the present channel .'.i-i-i \. : >■ will. >-...- ;,| in ■■\tri'-.i-:i lir.v w.-iier, and 
will accommodate boats that can u-m- cross tho liar above Red River Lauding. 7 ' (Re- 
port Chief of Engineers, 28*7, p. UtV ) 

I niaib' it ncmoii&l examination at the works of Alexandria last November, ticconi- 
pauicd by Colonel Comsiiiok. division engineer; thu lion. N. C. Iflanchurd, Reprc- 
senlaiive in Congress Irons that district: the mayor of I lie city, and it number of ciLi- 
sana interested in the improvement, With the rivet at 8 I'cetotithogango ntul rising 
there was a considerable area within the crib-dike jtiNt a wash, and the bank behind 
nut greatly changed since thn survey, showing that the work had done whatCaptain 
llergiand bad mil icipaieil in planning it, I found ihtti tli>< people interested very 
Kern-rally desired work of I he same kind, not mas extension of Captain IWglaml's 
like, but ;i repel ll ion of it at, aii interval o!' L'DU or MDO feet below. Colonel Co mst.ock 
suggested that I should tnako an estimate id' the cost of covering the bank with 
broken stone without mill tress work, as is being tried with promise of success on 
some port inns of the Mississippi River, and in t be mean time I proposed to review the 
survey of 1880 as soon as tho Red River survey should reach Alexandria. Tho field 
work of the survey was finished February 8 and the party brought, into tho office 
Fobrimry *J1. The intip is now being plotted, and I have compared tho shore-line 
with that of lHKi) and tind that there has been a slight caving of (he bank below the 
•Jfili-datii, amounting to less than Jfi feet at most, during the past four years. While 
"hs is not. great, it, is enough to cause uneasiness among tho people uf Alexandria, 
a "d justifies i heir request tor fn niter work. 

With regard 10 the division engineer's suggestion to rip-rap the btink, say from its 
oresr. to below low-water mark, I bava to say that lean not recommend' it for the 
billowing reasons: 

I'll err. is iii> Minim iti tlio neighborhood suitable for the purpose, that found to the 
mils and a long shore being soft and easily worn away by tho current when broken up. 
lain was the reason that- Captain Ihugland built his work of cribs, Hard stone 
would have to be brought from a distance and up-stream, which would lie very ex- 
pensive, easting probably over$:',tbe yard, The bank being tptitn sleep, would have 
to In, graded, ntul this would involve html damage* fend coalraetion of the river-front 
U( * iti Major Miller's project, 1 do dot inivise pile- work, beewiM rook tfl intlicated at 
v ai\Ving deptfaa below the bod, and ia tnund above tho surface near the bank below. 

Captain llerglaud's work has accomplished what it wa« intended to do, satisfies 
*hn jmopj,, interested, and is probably best suited to the condition of affairs, a« ap- 
l'ears from the report of Assist tint, Engineer Maihhidl in' Fcliruary -*. given below: 

"When the party reached Alexandria the last of January, the survey of 18*i was 
'•'traced an to shore-lines and soundings, and the results are now being mapped. The 
•Wgo ,,]■ water was too high to develop I he elfoL-t of work heretofore done us fully as 
i|t to be desired bat (t la plain the hanks no longer cave within too influence of the 
'.ni'iin Injiti by the Ctiited States. The mayor and several prominent citizens most 
hilercBiod expressed an earnest desire to have the crib-dam hnilt by the United Stales 
below i.he mouth of Bayou Rapides duplicated a little lower down. I suggested to 
■'"-'»! that a repetition of the ihitu below tho first would probably cause a bar formation 
i[ j front of i heir wharf, ami, notwithstanding the declaration that they would not 
"uject, 1 would adviie that if another dam ia built it should not extend as far Iroin 
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I he bank as the first one does. Thy cost would be about the biiiilo aa tin* former, and 
lis tli r ftsv Lilt) objection to tbo other plana obtains nowa-i than, ami tbo result of tun 
•work has bpen Katiafaotory, the plan, in my opinion, should lio wpoBtod. 11 

I concur in tbo opinion of Assistant Eugincor Marshall, who Iniil out. tbo original 
work, and I recommend tbo now work, as wufr^cHtod by him mul for tie rciuMMis given 
by ma above, and for another important reason which should not bo overlooked, 
namely, that such work will not interfere, with any plans that may bo adopted here- 
after for the permanent improvement of Red Ewer. Captain Uerglflml's estimate was 
115,000, and the work, though, aomo SO feet less than planned, cost within fltJO of that 
amount; but as he was delayed about uighfc months by hipfli water, it ia probabln 
that a greater length of dike cau be built lor tlmt amount if tbo material is collected 
in advance and tlio work prosecuted during this low- water season. 1 recommend also 
that the old work bo repaired, and that bulb bo raiaod to ft height of about lit feet 
above tlio zero, if it should bo thought beat upon examining the bank at the next 
lav.- water, and accordingly estimate £15,000 for tbo now work and £7, 500 for raising 
the whole to a higher loyol, or in all £&,S00, 

* CYPRESS BAYOU. 

The act of August 11, 1888, specified that of the approp nation for 
Bed liiver, " five thousand dollars, or so much thereof as may be neces- 
sary, be used upon Cypress Bayou and the lakes between Shreveport, 
Louisiana, and Jefferson, Texas." 

The improvement-, of this mute was carried on before under separate 
apeoifle appropriations. 9112,000 baring been appropriated from 1872 

to 1880. 

The project for thu expenditure of the allotment of $3,(100 conlcm- 
plated straightening the channel through Fairy bake »Dd removing 
stumps, etc., to secure greater depth, removing stomps from the channel 
through Sodo Lake, clearing Twelve-. Mile ltayou of snags and leaning 
timber, ntnl dredging at various places. 

The work in Twelve-Mile- Bayou was reported by steam-boat* men as 
of first importance, and the obstructions were removed in the fiscal year 
1889 nt a cost Of §1,755.45. 
Operations for the past fiscal year were as follows : 
The United States snag-boat Florence and the dredge (Ante Star, under 
command of M. U. Lydon, left Shreveport December 27 to resume oper- 
ations on (his improvement. On the 21st work was commenced fast 
gbOVfi Albany Flats, at what is known as (lie "Gate Posts," one of the 
shallowest, places in the lakes, and a cut 827 feet long and J'ifeet wide, 
giving a better channel, with an increased depth of '2h feet, was com- 
pleted into Blind Bayou January 8. A bad band in the route through 
llhnd Hayott was cut through next, and owing to delays by breakages, 
etc., was not finished until the 17th. The dredge was then towed W 
Cypress Bayou, where it was employed until March « in widening and 
deepening toe cuts, notably at Boone's Bend, Burney Island, and Hois 
i*'aiv !',•-■, rim Vhtrtwe, wita used bo nu&&\ the dredge end tow ll 
from one place to another, for tlio removal of gnags, slumps, leaning 
trees, etc., and in marking the cleared channel through the lake with 
sign-boards. 

Owing to scarcity of fuel the crew of tlio snag-boat was compelled 
frequently to cut wood for both boats, and in some instances to trans- 
port it 5 orfi miles to the dredge. On March the dredge, having ac 
eompltshed all that could be done in the bayou at the stage of water, 
was taken i n low by t he Florence. The next day was spent i u widening 
the cut at the " Uute Posts," ami „ March 8 the, boats returned to the 
fleet at HUreveport. The amount expended during the year was *2,918.73, 
leaving a balance available of $325.82. 
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The following is u summary of the work- done : 

f.'ubui y an In earth, etc. , dredged, from a h anuol 2C, 3.VJ 

Snags palled - lit 

Stumps uulled - - -. V,\S 

Im£h unit tree* removed from channel > > .... ..... .... frj 

Leaning trees cut.. — .. ..... 4,833 

Leaning lives Lopped , ........... ...... . . .......... Vtt 

Trays girdled .... . ....... ...... 'MS 

Sqaue yards brush and willuwaciit .. .... .... .... ............ ilM 

Trees lowed funn l.iUio Willira I';i*i* into Like 378 

This water route is navigable from seven to nine months of the year, 
according los tit/res of water in 1 Jed River, the New Orleans packets 
usually transferring to smaller boats at Shreveport. The people of Jef- 
ferson' and others desirous of reviving through s team-boat trade with 
New Orleans are very anxious to secure deep-water navigation through- 
out: the year, ami In February last I was directed to report on n resolu- 
tion of the House of Uepresenttitives, dated February i), 1890, request- 
ing the Secretary of War — 

To furnish to the House nt' Ri-jucscntatives at as early a day as way bo practicable 
all information that may be obtained in his Department in relation to tbeimprove- 
tm-nt of I'.vwaM Bayon and tliu lakes between Jefferson, Texas, and Shreveport, in 
the .Stare of Louismiia ; and (hat lie make such suggestions as ho may see proper for 
the improvement of mteli bayou and hikes, and the amount necessary tonccnmplisb 
the same. 

My report, was submitted February 26 and published in House Ex* 
Doc. No. 252, Fifty-first Congress, first session. (See Appendix W18.) 
Tins plan which it is desired to have investigated consists essentially of 
the formation of a reservoir in the bayou proper and the lakes, by eon 
struct ins a dam and lock at the head of Sodo Lake and dredging a 
channel through the latter to Twelve- .Mile Rayon or to Red River. The 
feasibility of this plan can not be discussed nutil a thorough survey is 
made, both in topography and precise levels, and the survey of Red 
River completed and a plan of improvement adopted that will insure a 
low- water channel of at least 5 feet from Shreveport to the Mississippi. 
It is impossible to estimate the cost of or formulate- a plan for slack- 
Water navigation between Shreveport and Jefferson from the surveys 
and examinations made timing the raft period, and as the country is a 
very diflicul tone, I estimate the coat of the survey at 110,000, or $12,000, 
if it is found necessary 1o examine the outlets between this route and 
Upper Red River. 

in the mean time (bo sum of (15,000 can be used to advantage in 
dredging and removing obstructions, or, say, <*? 10,000 in the fiscal year 
1893 and §9,000 in 1898, while awaiting the. results of the survey, and 
the work will he beuelieial whether the lock and dam project is carried 
out or not. 

BAYOU DOBCHEAT, 

The act of August II, 1S8S, provided that #5,000, or so much thereof 
us initrlit be necessary, of the impropriation for improving Red River, 
he applied hi improvement of Bayou Dorcheat. A specific appropria- 
tion nt 15,000 for this work was marie by the river and harbor act of 
bHrtj, and tlie most serious obstructions to high-water navigation be- 
tween MurieH's Point oil the Dorcheat umltlie mouth of Loggy Bayou, 
J I miles below, were removed with tbia amount (p. M9G, Report Chief of 
Engineers, 1885), 

The plan for expenditure of the allotment by the act of 1SSS content* 
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plated going over the work, cutting the brush which hail grown since 
1S.S4, »[ nl removing dangerous stomps, leaning timber, ete. 

Operations were commenced In thy Dorcbeat in May, 1S3J), with the 
snag-boat Stony lircclc, and continued down-stream to the close of the 
fiscal year. The amount expended to June 30, 1880, was $1,575.83, 

in the. past year work was continned as follows: 

The snag-boat J 1 reck continued work down-stream) clearing the chan- 
nel through Lake Bistenatl, and removing snugs, etc., and cutting lean- 
ing timber along Loggy Ijayou. Tlie old outlet from the lake into 
Loggy Bayou had shunted until it. was impassable, and was closed with 
brush dam9. A new outlet was cleared and excavated, the course of 
the water turned EatO it, (>y means of brash wing-dams, and it soon 
wonted to a sufficient depth and width, the overseer in charge reporting 
that it had m average depth of ::.', feel i>t extreme low water. Work io 
Loggy Bayou was completed September 7 and the snag-boat was re- 
turned to the fleet at ShrevepOrt. After finishing this work a chopping 
P'.irty was organized to clear the <ih;-.t nations immediately below Minden 
Landing, which part of the Doroheat could not be readied with the 
boat on account of the low stages of water. Wort commenced at the 
landing September W and was rmnploted October &. The 101 lowing is 
a summary ol the work do tic during the year, 

Sna^s pulled w US 

Lo£h removed from channel """"". &t 

Stumps removed --. *> r *'J 

Lnxge bowlders removed from ehtuunl, Vaags liayoii.- - -.- 'J 

Vim trapa destroyed * 8 

Shore waga cut.' .....*." '...'." - IM 

Leaning trees removed ..*1"."".""-" I ------- 1 , "Ol* 

Leauintrtrcffl Topped "* """ ai 

Trees girdled '_'_ 1,285 

B'umito yards lirmdi inn) willows f -vL '" 2;ll,710 

Cubie yards of earth, excavated at outlet 8;><l 

Eiii'-irli'ul Imisli iLuns l.ajli t:!'i 

It is believed that, this work accomplished all that should be doue 
tor many years to come, Navigation to Minden has been made practi- 
cable at high Stages of Red River, and to lengthen Hie navigation sea- 
son would necessitate dredging at, the bard and narrow [daces, the cost 
ol which is not commensurate with the limited commerce to be benefited. 

liegardiug the benefits derived from (he- improvement, Overseer W. 
W. Moore reports as follows: 

The work done hux put the struma in s««*l navhjalile condition, and I do not con- 
RmiTthnt. aiiyihliisr I'nnlier will be required for years, 1 do not tliink Unit liayoii 
i'»ii ■.•■■:i_t v.iil in- ii h ..,i j- ( ,i -iiavi-iitiua, as tlio oiornlmuM of Minden, in consideration 
ol oar am rates or freight given tliom t>vt!ie Viokitmrs, Shi-vcport and IPttoiOo Rail, 
roan, bava agreed not. to patronize aroam-UO&Ta. Tins, however, does not npply to 
i-o R ^y Bayou ami Like BiMoimn, a« I , vm informed that since to* improvement, lias 
Deenaccoiupllatied two New Orleans Arms tire cn-aired in getting out vast quantities 

ot oak stares al i (heir fa«ik- W ], B1 . B , tl ,, | Uli . st .7 Ll0U „ r abounds, and t hat- two small 

steam-bouts will navigate the stream this season. 

The amount expended during the Bsoal vear was $1,900,16. The urr 
expended balance of $I,4ar,,oi not bein-- needed for this work, will be 
trtiusierred to the -general improvement "of Red River. 
- i .^"'''i'lit-'nt improvement of Red River offers a problem of exceed- 
ing uilhcnky, tin> Hohitiou of which depends upon certain conditions 
that exist in no other stream iu like degree. The most serious question 
is the disposition of drift, which runs at times in such ummtities as to 
render navigation hazardous by day and impossible by night. The 
river is ii-equenUy jammed in a tew hours with acres of snags and logs ; 
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and raft formation is prevented only by prompt service of the snag- 
boats, Should jams occur when funds are exhausted and none ex- 
pected for some time, it is probable that new rafts would form, divert- 
ing the river from the bed in which thousands have been judiciously 
spent, to lose itself in the low lauds and bayous, destroying by t lie. way 
a fertile country that lias been reclaimed from overflow by the joint work 
of the improvement ami the construct ion of levees by t be State. Should 
the survey of lied liiver now in progress from Pal ton to the Atcha- 
hdaya indicate that a slack water system is feasible ami for tlie best in- 
terests of navigation, the question of drift would assume larger propor- 
tions, possibly even prohibitory, There can he little doubt that, it would 
forbid the general application of any existing system of movable dams; 
and even with fixed dams the question remains a serious oue, 

Koine means would have to be devised to catch drift, keep it out »f 
Hie channel- way and Jocks, and (his would necessitate very long guard 
walls, with traveling cranes to handle heavy timber. Possibly a com- 
bination of two systems might he made, giving adrift puss to bo closed 
by heavy shutters, bear-trap, or other device drawn from the best ex- 
perience on such work. 

An open river, however, even with occasional detentions in low water, 
is to be preferred to any slack-water system with detentions at every 
lock, if it can be made- to give generally a. fair navigation throughout 
the. year at a reasonable cost, and its permanency secured by a moder- 
ate percentage for maintenance. The importance of the subject can 
be judged best by referring to the map of l lie country drained by Red, 
Ouachita, and tributary streams. Cheap transportation for 'the entire 
Valley west of Mississippi and south of the Arkansas is possible oaly 
through the mouth of lied iiiver to the port of ^'e\v Orleans and the 
sea. 

Whatever plan shall be adopted for Improving ihe main rivers, or 

evru if tlie work of giving an assured reasonable navigation in Ked 
Stiver to Shreveport ami beyond be delayed for a time, there are cer- 
tain general principles to be followed,, if only to save, till that time 
conies, what has been gained or to prevent the river closing. These 
principles are stated in natural sequence, as follow * 

1. The systematic clearing of the banks for some distance back far 
beyond the limits of this district. It is cheaper to remove the source of 
drift than to dispose of drift ; and the benefit to navigation is Immediate* 

ii. An efficient snog-boal service for general work, patroiing the 
river, preventing jams, removing logs ami snags from tin; channel and 
banks, and dredging tow-heads and obstinate shoals. Hen-, again, tli" 
benefit is i mined iatc. A permanent appropriation of not less tit n 
Sli. r »,00(> a year is needed for this purpose 

3. Extending the gcope of the survey to embrace the whole valley. 
This is necessary to a proper study of ibis river and tributaries, and to 
furnish all the information required to decide upon a system of im- 
provement and to locate its elements. 

4. Construction of a. substantial system of levees tQ restrain the 
greatest Hoods, either alone or in partnership with the riparian States. 

6. Closing gradually every our 1<t through which the main .-streams 
ate depleted at various stages above low water, 

C Fixing caving banks to confine tlie main stream to the channel 
selected for it. 

T. To exercise a watchful care from first to last. tO prevent injury to 
the regimen of the streams bycut-ulis or outlets, aud to keep the build- 
big of bridges within reasonable bounds. 
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SUBYEr OP RED RIVER FROM FULTONj ARKANSAS, TO ATC11AFALAYA 

RIVER, 

Field work was carried on during .Inly, issit, but, as foreshadowed 
in the last report, sickness in the parties and general unhealthy condi- 
tions in die valley caused the work Id lie suspended at the end of the 
month. Throe assistants and a draughtsman were retained tor compu- 
tations and maps, Tlw parties were reorganized about the middle of 
October, and the survey carried down ■stream below Alexandria- by the 
middle of February, when field wink was suspended, the quarter boats 
laid up at the commission fleet, and only u small force retained in the 
office to work up the notes, The work* has progressed satisfactorily, 
but a great deal still remains to be done. About HW miles of the lower 
river have, to he surveyed, a part of 1 lie lines revised between Shrove- 
port and Caspian a in the portion known us the '• Little l£iver,"aud con- 
nections made with the survey uf Bayon Pierre, including the imien- 
discussed "Tone's Bayou," 

Assistant Engineer H, M. Marshall had charge throughout the year, 
and conducted operations with enterprise and ability, lie was fortu- 
nate in securing excellent assistants, whose names appear on the several 
tables and plates accompanying this report. 

Practical experience wit In he base apparatus first discussed in lie- 
port Chief of Engineers, LS.Slt, page 1685}, suggested some changes iu 
the verniers and frames to allow simultaneous lateral and vertical 
motion and aligumont. The verniers were modi tied at email cost and 
the apparatus is now believed to be complete. Tests of specimens of 
both tapes, kindly made by Colonel t'lagler, commanding Watertown 
Arsenal, indicate somewhat larger section to insure a greater factor of 
safety for the brass tape, and as both tapes should be as near the same 
dimensions as possible, it may be necessary to have new ones made. 
The method of reeling is not satisfactory, and 1 propose to substitute 
for the sheaves large grw >veil paper drama in boxes of diameters and 
lengths to hold the tapes wiiimut overlapping. This plant will prevent 
kinking, keep the tapes in place under a low tension, and allow easy 
cleaning. 

. i } i& ^' < \ tmu ^ tuc general designs for the drums and traveling device 
lor holding the tape iu reeling, but they will not, lav ordered until cer- 
tain additional tests now making at, the arsenal have been discussed, 
and the section for the tapes determined. From the results obtained 
with the present tapes it is believed that with the proposed changes a 
high degree of accuracy can be obtained bv this method, and it is not 
improbable that the results will compare favorably with those obtained 
with more expensive and complicated apparatus." This much maybe 
said in regard to the two-tape method ; 

The apparatus is simple, compact, strong, and light, and can be ear- 
ned in boxes as easily as other tietd instruments. No thermometers 
are required, unless the observer wishes to satisfy himself of the agree- 
ment of practice and theory. Tins number of men needed is less and 
the time required to measure a base, any of 2 miles, twice over should 
not exceed one working day. The cost ( >f a complete apparatus is esti- 
mated at *3.i0, exclusive of the expense of standardizing t he tapes. For 
this purpose the first tape would require, to he determined bv a standard 
base ; the others can be derived from the first,. < lomparing this method 
with that by rods or tubes, the following is to be remarked with regard to 
errors 01 observation : v\ hi|„ mt .] t ru „ t .„, t , with rods is observed with a 
superior nicety, the number of contacts for each tape length is less 
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thnn that for Hie same distance Covered by the rods by twice the in- 
verse ratio of tape-leogtli to roil length, loss two, or for my base by 

twice the difference between the number el' rod and tape lengths re- 
quired to measure it As the resultant error in proportional to tlie 
square, root, of the number el' contacts, approximately, the. error of one 
Contact imiltiplied by two-thirds the square root of the number of c.on- 
i .hi .-;, (lie error of contact of the tapes may be as much greater than the 
error of the finer contact of the rods as the square root of the length 
of the tape in greater than the square root of the length of the rod, and 
yet the length of the base he determined with equal exactness. 

To determine the lengths of the steel and braas tapes, the United 
State* Coast and Geodetic Surrey base at Delta, La., was taken as 
standard. This base wan established and measured by that Depart- 
ment in 1878, with 6-meter con tact -slide- rods, ami is about 2,700 meters 
'ong, After the party had been thoroughly drilled tor several days 
three measurements were made tai the nights of April Si, 10, and 11, the 
last being accomplished in about four horns' continuous work. 

The verniers read to one-tenth millimeter or say one-millionth of 
the tape-length ; there were .14 contacts, the standard marks or zeroes 
having been set purposely slightly more than 100 meters apart by the 
Use of a Chestcrmnn steel tape, to make the number of shifts twenty- 
seven, and the i esultant mean length of the steel tape at, 60° Fahrenheit 
was found to be 100.6130 meters, with a mean square error of twenty- 
six thousanths in i Hi meter. That is to say, if the steed tape is stretched 
by a constant tension of 16 pounds on the balance beam, at6U° Fahren- 
heit, although it will assume the form of successive catenaiiesof Bmall 
versednines, the distance between two points covered by the zeros will 
be 200,0130 meters xO.Otfi millimeter, the Deita base heiug standard. 
The length of the brass tape was determined by sneeessive comparisons 
with the steel tape, compared thermometers having been used in the 
Btat measurements and in the. comparisons. Both tapes were usedsitn- 
Bltaneouflly in measuring the base on lied River. 

It is proposed to cheek the length thus obtained by measuring the 
Coast Survey base.near Red Liver Landing and immediately remeasure 
the Delta base, after which, if found to lie required, new tapes can be 
made of larger sections and their length determined by the standard 
base. 

It is proper to express here our obligation to Colonel Flagler, of the 
Ordnance Department, for the careful tests made, under his direction, 
and to the ollieers of the 17. 8. Coast and Geodetic Survey for suggest- 
ions and line work in graduating the tapes, and for prompt courtesy in 
sending valuable and necessary information at. various times. 

Th<! experimental apparatus and method are described in Assistant 
Engineer Marshall's report and in the plates, and a full discussion of 
the formulas developed by him is given, with examples of the record 
aafl the tabulated results. 

Attention is invited to the table of results in precise leveling, which 
aru quite within the usual limits. The work is divided into two parts, 
oiio table giving the line, about 170 miles long, run oast and west to 
Shreveport from the 17. S. Coast and Geodetic precise bench No. 216 at 
Delta, and the other the lines run on lied River in a generally north 
and sout h direction. It is regretted that the work could not have been 
Carried through to the precise bench near Red River Landing and so 
connect with the main line on Mississippi River and complete the loop 
and publish the result as a whole. It will now take about four mouths 
to fluish the levels and reduce the computations. 
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Incidentally this work has been of great benefit to Ihfl district in 
giving permanent points at every tributary in Louisiana crossed by the 
Vtcksbiirg and Shrevoport Railroad, forming starting points for deter- 
mining their rise, and rail and slopes and bringing fcbein Intothc general 
system of the com mission .surveys. The win do country near the level 
lines will be benefited also, as permanent monuments have been set. &t 
short intervals, which local boards ami surveyors can use in finding the 
limits of overflow and in draining their lands. The levee boards will 
find the permanent benches invaluable in fixing grade-lines, ami finally 
the Vickslmrg and Shreveport Railway Company has secured a <la(ura 
by which its toad-bed can be put at a sale "elevation. This company 
gave a valuable equivalent for the service by furnishing an engineers 
ear, supply ami cooking ear, and hand ear, and hauling the same as re- 
quired, without charge. 

The descriptions of bench-marks and of tviangtilaUon and other 
points are .supplemented by sketches given on the plates. This method 
has been adopted to save time in furnishing information that in Ire- 
qiiftnly called for and which almost in variably interferes with the reg- 
ular work of the office. 

The method of reducing soundings which has been used as far as 
Alexandria, is the best that could be devised under the emm instances. 
When the survey was started there was bnt one definite elevation oa 
the river, namely, the zero of the gauge at Red Uiver Landing at the 
month, which is >"£},S7> tent above Cairo datum, or 2,S9 feet above the 
provisional mean gulf level of the Mississippi Kivor Commission, ami it 
was not until precise levels reached Shreveporl. that other points could 
be established. Had we been aide to carry precise levels down-Stream 
to the mouth before taking soundings, low-water could have been de- 
termined at us many stations as desired, a profile of which would have 
given u limiting line of low waters, or approximately the low-water slope 
to which all soundings could be reduced. It is preferable, however, to 
correct all soundings as if taken at. a mean stage, say, for convenience, 
10 feet above the low-water line. Hnundings recorded as taken in a 
stream subject to such fluctuations as is Red River are misleading unless 
the dates and f ; an u'e- curves are given on the maps, and this requires a 
tedious calculation to be made whenever it is desired to compare the 
recorded soundings with fhnve taken at any Other time. Bui soundings 
arbitrarily reduced to iow water are still more misleading, because the 
resuming contours in ust indicate a condition of affairs v\ hich it is almost 
certain could not exist. l!y taking It) feet as a menu stage above (he 
low-water slope, a ready way is given for determining wbat might bo 
the minimum depth, bearing in mind that in an allnvial stream the low- 
water channel must cut through the bars and give, a greater depth ko 
long as the river Hows. 

The scope of the survey has been extended as fiie work prugn Bed 
and as our knowledge of Red River grew. \V ilh the exception of the 
reconnaissance of 1806 there was no extended survey or map of lied 
River, its length was unknown, the distance from Bbrcveport to the 
Mississippi having been overestimated nearly lilJO miles, and there was 
not a single definite elevation on the river above from which its fall 
could be determined, it is now certain that the original estimates for 
the reconnaissance which has developed into this survey were tOO Small. 
Moreover, the importance et" Red Riveras tin 1 principal wafer >waj and 
outlet for a great inland system has grown more nnparetil as the work 
Was extendul, and it is now plain that whatever system shall be chosen 
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finally i'or its permanent Improvement, an exhaustive survey is of the 
first necessity, 

A report, with estimates for completing the survey, was transmitted 
February 38, 1800, by f he Chief of Engineers to the chairman of ttie 
Committor on Rivers and Harbors, which is given in full below, with 
correspondence with the division engineer in regsird to st'coiulury tri- 
angitlation. The estimate for that work and for the publication of charts 
might be omitted, hut the additional amount is not too huge to make the 
survey as complete as the importance of the enbjeet demands, and 
therefore for these reasons and from the results obtained Urns far. I am 
in favor of carrying out the approved project. The estimate of the 
special report is reduced however, by the, amount expended since Jan- 
uary 1, l&ltt, leaving $125,000 for the completion of this survey on a 
Srdtabie scale, a sum hardly to be considered in comparison to the great 
interests involved ami the probable cost of a plan for the permanent 
improvement of the river and the. development of a great agricultural 
country. 



LKTTEIt OF THE CHIEF Or EMGISERKS. 

Ol'JICE or THE CHIEF OF EXGtVP.EKS, 

Uviteii States AiiMY, 
WathhiiitoH, D. I'., February •■&, 1890. 
Rut: I :im hi receipt ofyour letter of yesterday's date, ami m '-limply with request- 
there-It) \h>£ to transmit herewith copy of report, dated January JO, HlK) (with accom- 
panying papain), from t'apt. J. 11. Willai'd, Corp of tlagiueers, submitting revised 
estimate lor cumpluiiun ol survey uf Kail River, Louisiana. 

Wry PCnpfClfllJl) - , % IIUI ■Ol--.ni "HI SCl'Viltlt, 



Hon. Tnos. J. IlKxnERSOX, 

Chairman Ctiwmiitet vn ttiitr* ttnd Barbers. 



TaojJ. Lincoln' Casey, 
Brig, (i mi., Ghuf of Engineer*. 



lettkk or capt, .ioseph u. willaru, cokcs or nsaiXBEKS. 

Lr.MTEn States EstnseBS Okfick, 

V'ulshur.j. Mits,, January ill. H"fiW. 

Qkxkbal: I have tlio honor to report Hint after inakins a trip down Bed BiTW, 
Louisiana, from shrevepori to tin- Ati'lini'.ii.iyii. I'm- 1 in- pnrpos^oftaanilninBtliotrerlE 
of 1 1 u> survey and inspwtmjj the llarliorn of i-hrevepurt ami Alexjadria anil iho gen- 
eral condition uf the river, I directed Awest-ant Engineer \!ni ^ii.i! !. in ehargeoi the 
Survey, to make an estimate fur completion if. Tim original eetiiMtc was Mlbmitted 
wiih tlm idea of making a earoful teoaaaaittance rather lhau a lii*;h«fftsrte «mrt*jr, 
hnt the work tins developed as it progressed, and U now nroteeflted in I he 
bh the surveys on ih« Mletfttippl wad Missouri rivers, with the expectation of ohtain- 
JliJt results that will be permanent or ^nod for many yean, 

The change of plan in fully Jnetfftod by the iaiportante of tin- stream w a part of a 
grunt hvhIi'i'ii uf interior win ee-w&ya Involving Bod ' If rjOTOahovn i-'nlton, 

Ark,, the limit of my district, and its tribntariee, and O&aehita ntid iheatreams tlow. 
ing into th<> latter, oapeciall.y between it and Miuktrippi Kivrr, and l« in accordance 
With the adopted project, which i* unmniarleed In inj bat report. B Beport 

Of tlio Chief of ESngtoeeia for 1839, Assistant Engineer Marshall's estimate* were 
made in the Beld auil derived chiefly (rent the progresaof the panics under him, and 
ftKree practically with the results of similar work Evador the I OturoU 

Tlio estimates for |iuhiishiug maps KM not MMy to m:iW, -mil tin' uernai eo.it can be 
go I, only hy stiliiiiittiiiu B linished sheet to linn-. that have beet] - I U ■iii-h work 

nw the Department, fhe Mississippi l;i\t r I ->nmi.-.-.u>n mane cost ai .i* follows : 

Tin' inch-mile tna]i,.$o.') the sheet, edition l.OOOi opli i; the 15 theeheet, 

t'liitiiin 1,000 oopioe; and thu originn! 10,000 aeale sheet*, -."'■.'' iuti, on i v,-i j elote 
enliiiuiti', hefore meohanioal devices wvnt used to save lalxir oa topography, wUeo 
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The amounts tit kilometer for each kind of 




estimate snoulil u« g....i... ....... ...... ...... ., „ 

Btntiousor considerable felling of timber into) thickly wooded pwuotn, I . t t „ 
charge observations as a rule iaui not bo earned on continuously, hut are subject to 
many i nternipthms. 1 ti my jn dgmen t, t he i terns for dwbarflo ^Sf'J^.inVlfmW^ 
ary trianga latitat] ami printing maps should ho increased liy SU'DO, |10,uw, auu 
jii-OQO each, making the total cut! mate $125,000, . . . 

The object of this mure? is to obtain lull information about Red River, npon wliicli 
to base a plan for its general improvement, and the estimate;! mi luni t ted, not l**ge 
considering tlm importance of the stream, are intended In cover work "J* 11 "* «•* 
seasons in the (ield, ouieo work when operations are interrupted nun at tin* close at 
the survey, and publication of chart* for general use. and i-wiie, and economy IkjNi 
in money 'nnd time will be subserved beat by granting tin- tiitl amount, ho tnnt the 
work BCD bo cwitimted and finished uuder the sumo organization. 1 nave ilisoiisae.il 
tho matter very thoroughly with Assistant Engineer Marshall since receiving ins 
report, and have decided tu call In iliu ii<-M parties about the end ol the montii ami 
expend the remainder of tint appropriation mi the notes ami field sheets, in order to 
secure the. results alrejn) y oh( ained, Indeed, it may lie necessary to suspend opera- 
tions before reaching Alexandria, us Itetl Kivcr and Ouachita arc rising last ivoin the 
late heavy rains in the iwmhwest. 

My letter of instructions to Assistant Engineer Marshall and his report m answer 
are giveu in lull below, 

BXRKO STATUS ElfOlSaffiB Officb, 
VicktHrg, MUn., DrtefflUfcw H. WW. 

Sir: The balance available for continuing the survev ol lied Eiver will lie about 
§8,0U0 on thu lirst of January, 1890. Raving recently gone over the tint trom 
Shreveport to the Mississippi, I am conviuecd that this sum will be iiisulficient to 
complete the survey. The obstacle* to rapid progress will itu'rciisto as yimeoma 
down the stream, and the cost ol* the secondary uiimgnlntion will exceed former 
eati mates, as it will require either a great amount ol cutting through swamps and 
timber or the erection of high stations, probably not, a. little of bnlli. I wish, there- 
fore, you. wuuhl make n careful estimate of tlio amount of work you can do with this 
sum and a separate estimate for completing the survi y. The latter hIioiiIiI cover all 
the field wrick, secondary and tertiary trial in elation, precise levels, and monuments, 
topography, hydrography, current nnd sediment ohscrvuiions, transvallcy sections, 
boriugs, etc., and all olliee work, computations, projection of maps, and finally the 
probable cost of publishing the work in ullas form for general use, like those of the 
Mississippi, Arkansas, and other rivers. The information must be so full nnd com- 
plete as not to require another survey for many years, and I want the estimates to 
cover all contingencies, floods, etc., so that another appropriation need not be asked 
for. 

In regard to the last item, I think the scale of our Held sheets, 1 :li>,0t)0, will be 
the host to adopt. The cost of printing the maps should not be greatly above that 
of maps en 1 : 1 S.UOt) or smaller scale, and the difference would doubtless he saved in 
the time and expense required to radnoa the Una! sheets from the lie hi In the smaller 
scale. The scsno of 1 ; HI, GOO will give a good general workiug tuup for the river im- 
provements and one for the use of navigation en Oi enurparntively largo scale with- 
out being unhandy, and thus obviate tint necessity ol'two sets of cbaris, 

I'leaseseml in your estimates without delay, logo t her with suggest tous you in ay 
find convenient. 

Very respectfully, 

J. II. Wlt.l.AUp, 
Contain, Cmyt of i'sf/iswrn. 
Assistant Engineer Marshall, 

In Churtj t of Surrey of lied Itlvar, La, 

Ukd Riveii Survey. Decemler 20, i**t. 

Sir; In compliance, with your instructions I beg to submit . tlin following report of 
progress and esliuint.- for completion »t' survey of hvd Kivev, 

Since report (or the fiscal year ending .lime JO, IS'h'i, lleld work has been carried 
IVom Caspiana l.an.liiig, To. I kilometer* (II uiih-sl below jSlnrvcport, to Derhmche, 
2T2 Litmnetors(lT(l milcB) below Shreveport. The parlies were withdrawn from the 
Held on account ol sickness from August 1 to October 15, and three assistants and a 
draughtsman were emplovd in lite office making redaction of notes and oliecking 
lleld computations. Hy January i, f-'Jtl, the survey will have about reached Colfax, 
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about 232 kilometers (145 miles) above the head of Aicbafalaya River, and with. 
88,000, balance available, fiui lie carried to about Cassandria, l M kilometers (GO miles), 
thus leaving L2U kilometers {Vi miles), which at Sluij per kilometer ($160 per mile), 
that being the cost of topographical work alone on tha Mississippi River, would re- 
quire $12,000. The abovo rate, while considerably over tbe cost of work dona this 
season, is justilied by tbe increased difficulties to lie encountered in the unsettled 
timbered nuuntry through which that part of the river flows. 

The following in a nummary of the work now Uoue, and to be done there, with an 
estimate of tho coat of tho latter : 

WOuk HONE. 

Number ot !•■''-■ <» measured — s 

Number of observations for azimuth.. ,. ,_ 3 

Number of triaugtes observed .. ... .... .. .... .... 304 

Number of hectares of topography (-iXl.'.l si/nare miles) 59, 7J0 

Number of hectare* of hydrography (1 03 Ml , lsl T(! „,[ (,_.., ; ;;, t iti 

Total area surveyed, hectares (JMt).6 square miles) G'-J.xko 

Precise level rnu in duplicate, kilometers (78, & miles) 180,1 

Length of river surveyed, kilometers (131 miles) 120$. G 

WOHX TO Dli Duxt:. 

120 kilometers topography, hydrography, and precise level, at $100 |19, 000 

U8 kilometers taaosvalley sections (eight iu number), with borings S.OQ0 

High and low water discharge, elope and sediment observations G, 000 

Com nutation and projection of maps... 5, OiH) 

800 kilometers (o00 miles) secondary triangulation, from Atehafalftya 

River to Fulton, at $75 60,000 

Publishing 500 charts (tud sheets each) ou a scale of 1; 10,000 15,000 

Total for completion of survey 106,000 

Tho estimate for publishing is very uncertain, as I can not get any information on 
the subject from reports here, and publishers' charges are variable, [respectfully 
suggest that when tbe held work shall have readied Alexandria, or ou January 31, 
tho party be withdrawn from the held and the draughtsman and two assistants he 
retained in the ollke to reduce and tabulate tbe re-mlts of the work with which they 
are familiar, and complete tbe sheets which have been plotted in pencil, on a scale 
of 1:10,000. There are already thirty-eight large sheets (20 by W inches) aud two 
smaller ones, showing ail lines and most of tbe topography of the *m v. ■>, . 
Very respectfully, your obedient servant, 

U. M. M vnsiui 1., 
JuihUi nt Eiujiiumr, 
Capt. J. H. Wiu.ard, 

Corp) of Kmjincers, IK S. A. 



Money statement. 



July 1, 18S0, amount available $21,111.00 

January 1, 1H!I0, amount expended since $13, 119.00 

January 1, 1890, ottlstanding liabilities 11.00 

13,130.00 

January 1, 1800, balance available 7,931,78 

{ Amount (estimated) required for completion of tho existing project lii.">,000. 00 
Amiiant that can he prod tab ly expended in hsotl year ending Jane 30)1891 13-J, Ibjl. 7:i 
Submitted iu compliance with requirements of sections 2 of river and 
harbor acts of IBQfl and IJSttT. 

Very respectfully, your obedient senaut, 

J. H. WlLLAItn, 
Cnplaia, Corf* of EKoinc&s. 
Rrig. fJen, TuoMA* L. (Iasry, 

Ihiiif of Eiijiinav*, U.S.A. 
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LUTTEK OF TUK StYtStOX KXU1NI1KK. 

United States Kxgikker OsrrcB, 

A'ew Vark Cily, Jiiunnrij 13, 1890. 
Sin: Tonr estimate of January 11, MSN), of tlie post of finishing the Red River sur- 
vey is received. The cost of tlii' secondary triangnlat'iun from Fulton to the Ateka- 
faluya, fll'U mill's, ut fl-0, it* great, nnii the question arlsM whether <j]i a river as nar- 
row find wooded ns mudi of tho Bed River is, equul accm-aey can not liti obtained by 
another method at tew expense. I do not. suppose the accuracy iti the length of jour 
triangle sidesjwhen yon tire ten triangles away (torn your basea, will exceed 01 equal 
, one ten-thousandth part of those lengths, 

Snpposoyou wern to ran straight ii/iiuutlt lines, 1 to T> niilva long, crossing necks 
wherever practicable, measuring the length of iheso lines with a steel tape to irtthfa 
one ten-lhousniu(tli part, ami the angles of these Hn«S with tlie name ac.eurauy sia 
those of a secondary triangnlation, tSe functions of azimuth tines should be deter- 
mined with an accuracy of about one ten- thousandth. On thews inncTinn points de- 
pend the slndia survey of tbu inter veu Lug bU etc Ilea of river, which might be front 1 
to 10 miles long. 

Uotihl not lines be cut (where necessary), measured withastcci tape, and angles of 
azimuth line* rend, at much less thun |12fi per mile f High stations, if heavy, so as 
to give accurate tingles, nre very costly and would thus be avoided, 

Where the country is open ami high stations are not needed, tiinngiibition would 
probably lie cheaper if large triangles coithl be got, hut. not much more accarate. 

If the a zimuth-!iue method were tried, astronomical azimuths should be determined 
once in 20 or IW miles, and latitude determinations made lit- about, tour prominent 
points as cheeks. 

Will you submit n n estimate of the cost of such azimuth-Hue survey from i'ullou 
to Atebufalaya, with your views upon it. 

Very respectfully, your obedient servant, 

C. 11. Com stock , 
Coluncl of Engineer*, list. Brig. Uen., I'. S. A., 

Dieiaiun Jinainevr. 
Capt. J. H. \Vn.L*nr), 

Vorpt nf Hugiiutm, U, S, J. 



IJtTTER OS MI!, II. M. MAHSILAIX, ASSISTANT ENOINETtK. 

QuARTERiioAT No. 2, BSD IMvku SintVEY, January 20, 1890. 

£nt: Mr. Roof aont rue a enjiv of Genqral CoinatseVa letter iiinl suggested lhat. yon 
might warn, to hear from me, 'I beg to submit tlio following: 

lo attain an n.Turacy of one ten-thousandth, using a tape 100 feet in length, 
requites no error not greater than 0.0] fool in a single tape's length. In open air this 
would necessitate a hi.-aily, uniform pull, ami thai lire tape bo supported at. leant, at 

the middle, and tin- marks at. each tape's length bo made with a fliw point on » Ikm 

Kurlne... wl.tiil vv<,n!<| r.-^itii,. tl, rrl ..(;.[.,...,, ■,,.[,;. ; .. ;, D - ( | ; » dlffot i 1 |...,i 

in elevation between stakes won hi require u correction at c.oi, Ihwcfore levels must 
iHLVf"!""," thfiI>t t aVt 1 cs ' A wiation front itaudard Urtaperaturo of Ift degrees would 

",000, Jieiiee llieve wotiM be ■! labornn, 

t $100, tmd 1 rodimni, at ^>0, koepiug 

tting and driving stakes; 'J laborers, at. §30, stretch- 



itself, it nne.oiTcoted, cnuso an errot of I In W,0i 

at JUd, cutting out line; 1 instrument man »'l 

alignment ; 2 laborer*, at&tO, wstling and .iiiviu. . 

Hi!! i ape; 1 laborer, at, |30, at miihlte of tape : I laborer, tit $30, reset tmu end stake, 

a'.sd . . i- ■ ....■ !-, at >,.., marking ,.,,„.,, ,,,■ , ;.. , ul r ,. t „[j t |g ihiTiiiouiet.ers ; 1 

leveler, at J10O 1 1 1 rer.MJao, level inn ovo »tatc<Hi, whiuli gives the following 

cost net month: 

Two instmim'iit iiieii,at|100 J200 

Two recorders, at X~,:, — ... .."II"! Ifill 

One rudtoiui, at !«(!0 ."IIII.'.I.*" ' i.n 

Kleven laborers, at ^(11 """ ggg 

One cook, nt Jolt ----.-- 

Oua waiter, !»tSU> Ill III 1m 

Eighteen men's subsistence, :i t. ji.'.-*."I."."II."III,"II""I IIIIIIIIIIIIII." -70 

T " tal - 7o75 

The bosee mtmaondon this survey have !„. t ,i ie ope,, lurail.iw, audhavo been FsM 
t, ■i.,), 1 ,, [ e,s leng, Kd lt baataken a du ? to mi the «lakw, and make the measure- 
uic-iita in jtisl the Mtniu way totW e/umitl, li„.-s would le. except perhaps more caw 
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wns taken. Tlio imui1>t:r of men employed has been only pi g lit to ten, but in rough 
ground the greater number of men now est i ma led fur will hmdly progress faster, and 
when the amount of rough tiwheii d country m taken into account huh" a utile per 
Working das, twice measured line, or 13 miles pet month, is all thatmay be expected, 

giving £Ni;,(ill cent per mile. If to this be added oiiice work and superintendence the cost 

"» ill In' ■■■.- Id -!;'";'.■ I.-. .'-'■:i:i •■■!■( ; in - iifji mile in li ngib i mild OB obtain* ■!, 90 SHU) 

it would he practical to measure i hem, but no straight lines miles longcan be measured 
along Bed Rivet without cvowinjj sloughs, Inkce, and swamps that would require bridg- 
ing :ii :i cn»i ■ . 1 " i'i ... j i ;>i)il« nt iltiiliirs, Willi the uuiiiher el i/.iuiuth linen aogreallj in- 
creased, the error at junctions would he considerable, end to thin add the error arising 
from the tuacLnmtcy of running straight lines, and the error in a/.imulh would soon 
pass Car beyoiul the lituil, and in polar c<>- ordinate;! an error in u/.iuinlh is miite. ns 
Important Bfl an error in distance. JSo far as n chert; on the stadia work is concerned 
the tertiary work already itotu* IS believed (i. be more, accurate than any system of 
Mfcitjinth linen that can be nin at a reasonable- cost, and ample fi>r that purpose; tint 
when (be phm was submitted it. was conceited 1o he desirable to ascertain the 
position of poinds in Red River Valley with that degree of accuracy twittliy obtained 
in geodetic work ; therefore provision was made for a secondary system of tit angula- 
tion, Inking in the bin It's on cither side. 

The sysl em having sides from o to 1 miles long, angles measured by instruments 
rending to 10 seconds should not be in error mine llian 6.T seconds, which in a 
wotl-ctiuditioned triangle iviuihl give, an error in the flue of ihe angle of 8 in the sixth 
]daei! of the logarithm; that in the side ( 10,000 3!. ) would correspond to an error of 
.'2 M., ot 1 in fiO.biKi, mid after going through thirty angles, ten triangles, the aecn- 
ntnlatetl error should be probably l.ff.t M., covering n country £0,000 M. long. By 
proponed azimuth line the aeonffinlated error in tlistitiieo alone would ho probably "i 
M. The estimated cost of secondary w^rk on Misuari River, after a good deal of ex- 
perience, is given {Uhiefof Engineers.' Report. ISSS, page 2,31!)) at $SN» per mile. In 
th« estimate heretofore sent in lor Red River flu per mile was added na cost of office 
reduelion and llie other Sl'O to Insure completion of the survey within the estimate 
regardless Of contingencies. 

Very respectliiily, your obedient servant, 

it. at, Mah.sita.li., 
AwtUtant Evijintvr, 

Copt. .1. II. Wtt t.vjin, 

C'orpi of Jiiiijiiim'H, U. S. A, 



letteb of cal'tain' joseph h. wjllabd, cot! ps op exginheits, 

United Status Exgixreu Office, 

Vuk4hnry, Mim., FWmnrji t>, lBttO, 

Rut : Your lei tor of January 13, 1800, referring to my estimate of January U for 

completing the survey of Red River was received Jnmiarv IT, during nty absence on 

a tour of inspeelion oi" Otiailiiln k'ivi v. (.or i>iana. The ehief clerk refenvd it at once 

to Aflsistant. Engineer Marshall, who luis charge of the survey in the field, and J in- 

' close a copy ol his reply lo whteh 1 invite your alien tifflt-. 

The revised estinittte was uitnb' upon Ihe liusisof the tipjiroved project which con- 
templates secondary trliitigulntion, and 1 think it would he safest to etintiuiie the 
work in accordance with that plan, I hardly know how to compare the cost, of sec- 
ondary triiiiigulatiou with dial of I bo metlioil oy a/itnnths, but I presume the hitter 
would have been cheaper it adopted in the taginutii;;. To cJiange to that method 
now would require a separate party to go over the whole liu" from Kulton to the 
Atrhafalnyii, and this would soil lor lo-ld work about the same as Ihe proposed tri- 
angiilalioii. llie uuknovrit elemenj. of cost in both methods is the cutting of timber, 
utid in the latter I lie eonnirnct ton of statioue, and these can not be estimated until the 
topographical parties have reached the end ot tint -nrvey. 1 believe that, the system 
of triauituhithm am he adjusied so as to avoid coiistruclion of innn.v high stations, 
and an lor cutting limber the cost would pi-.d. al.lv be quite as great for aisiinnth lines 
as for t ri angti lat ion. I sbonld pwtor therefoie to concluet the work as planned, car- 
Ting on Iho secondary I Hang elation by an uuhiv rd. i t parly, and giving thet> titers 
l lie sect inns and gauging.-, on enmpleliug the levelx aiol topography. The estimate 
of $ll'l> tile mile is not targe when it is understnud to inetude lield work, ofiico cooi- 
putatious, and all conliiigenetcs, and if it should he pronocDted under favorable con- 
ditions, and there Jboold he no set tons illness in lied Jttver Valley, it is probable that 
the iiltiiuale cost wmtld he considerably lens. 

On the other band, if the work shoulil be suspended for a year or two, an tncTcased 
■liffWa&Oe iveuld have to lie tnnde for teorganitatfou. My otitunte is intended to 
finish the work upon a scale proportioned Ui the impoitauce of iho stream and with 
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the saute degree of accuracy required on commission surveys, including the publico- 
Hon of general charts on a convenient scale. Now, it is a fact, proper to bo noted, 
that appropriations lor Improving rivers and harbors have lieeu made only every 
other year since August, ISWy, and therefore I have not asked for nn amount that 
could fee Bxprtuk-il economically dining (he next fiscal year, but for the fall amount. 
The work rim hit made rontinuous only in this way. 

I believe that a demand will he made within a few years for a ays tenia tic improve- 
ment of Bed River and the streams tributary to give good navigation of at least 4 
feet the year round, and when the demand is made the fullest information should ho 
at hand for a proper discussion of plans. Wo have au opportunity now to collect the 
necessary information without haste, and to revise and correct errors as the work 
progrcsK.es, tomt is riirely allowed on public works of the United States, and I hope 
I h:il wo nuiy he able to take advantage of it. 

Considering' tbe importance of the system of -water lines in the southwest, of which 
Red Ri inr forms a great and controlling part, and considering the probable cost of a 
feMible plan for permanent improvement, I think my estimate for this survey economi- 
cal and reason itUii'. 

Very respectfully, your obedient servant, 

J. II. WtLLARD, 

Captain^ Cory* of i'ttfli liters. 
Col. C. B. C'omstock, 

Corp* of Knginttrt, F. S, A,, 

Dlvition Engineer. Xottlhmvt Mri* ion. 



PJIOGRCSS REPORT <W ASSISTANT KXIJINKKR HORACE St, MARSHALL ON THE 8CBVET 
OF RED 111 YE It FJIII.U FULTON, ARKANSAS, T(> TllK ATCHA1MLAYA. 

During Ihe fiscal year work has advanced to Grand Item], 050 kiloluetetn(4uU littles) 
below Fulton, leaving ISO kilomrteig (34 miles) to Atehnlalnya yetuusurvryod. Com- 
position of held pnrties was nearly the game as last year, and to the excellent work 
of Assistant Engineers T. C. Thomas, and T. G. Rombauor, in hotli licld and office, is 
largely due whatever of credit pertains to the results. Field parties were withdrawn 
February 11. l^lu, and three assistants, a draughtsman and two recorders retained in 
t he ollice. 

A description of methods with results obtained is given herewith under tins heads: 
llase-iueasuring .apparatus; triaiigulation ; hypsometry ; topography ; and hydro- 
graphy. 

BASEMKAKl'RlNCi APPARATUS. 

Following the method under the Mississippi River Commission, which was further 
elaborated under the Missouri River Commission, of measuring hasc lines with 1apcs, 
it wiwdesiiiil.Ie to perfect the method and reduce the hulk of instruments. Assistant 
Engineer 0. H. Wheeler's remark. "It was believed that the main source of nror war, 
due to an uncertain temperature correction, " heing without doubt the true explana- 
tion uf the difficulty to ho overcome, nsu was made of a brass and a steel tape, whoso 
difference in length, due to difference in rate of expansion, measured the teiuporature 
of the tapes themselves; the same thing on a difler out plan having been heretofore 
ihiui by I'rn feasor Jiiderin, of Stockholm. 

To obtain as nearly the same section as practicable the tapes, which are about LOO 
meters long, were rolled under special order by J. A, Gowdey & Son, of Providence, 
R, I. Testa made under direction of Colonel Flagler, Ordnance Department, United 
States Army, at Watcrtown Arsenal, developed the following characteristics ; 

Tett* of hast and tteel tap ft. 



Characteristics. 



Brass taps. 



fit««l tape. 



I:jl! f ettmiiilliiji limit, -In |.i.ltuit,.t. 

IJlitto of »''! .... .-- 

Ti'Uiili! (ilmnutli (nonltda pw tqftMC (nob). 



Sn(itl«n*l dhu™»t«ns (iiirh! I 0. Osbv O.nilK ' ft. 120 Ity O.OIM 

0.091T 

II. I U MO 

II Ml,,| 

mm 



Si L i!'Uinttl tree (AQuar* iiirM.... ,i OittOlt) 

tl. Cl'lUS 

II, I II 

cii.riiii! 



Thiit they might be subject to the same temperature, they wore strotched sido by 
eide and measurement mudo aiiuulLuueouelv. 
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Tito United Stales Const, mid Geodetic Survey Department very courteously gradu- 
ated I lie ini" s, wit limit chargi\ displaying great skill in cupper-plating the steel tape 
over the space occupied by the gradual ion, and in engraving on both tapes. The 
steel tape os fittindardifced before graduation by using paper scales glued to the 
tape, and tlio length at the brass tnpo found by several comparisons at varying tem- 
peratures, Cradtiaiion extendi! both ways from the standard marks near the ends 
over u space of two decimeters divided to millimeters. Tito numbers nin both waya 
irom iho zeroes, The la pen are kept and transported on recis about 15 inches in di- 
ameter, made like single sheaves with tkrec-i'igliths iucb opening, turning in a frame 
by a crank and handle. The instruments for applying and measuring tension are an 
adaptation of those used by Awti-iam Engiuettr Whoejer under the Missouri Kiver 
Commission, The method and means of marking the ends of tlio tapo length aro be- 
lieved to be original, lit quick grasp of the ideas, and excellent workmanship in 
carrying out the designs, .Messrs. W. and L. \l. Gurley, of Troy, JT, Y., exhibited 
I>re-eioiue«eu in ihiir calling, andaided in no suiu.Il degree in the undertaking. The 
apparatus consists' of: 
1 . Poor tension frame*; 
y. Two balance beam*. 

Tension frame consists of a clamp and fraiuo of brass shown iu vertical projection 
side and end, and horizontal projection, I 1 lute I. Tlio clamp bus two arms abovo it, 
to which is screwed the three-sided rec-latignSai- t'r.ime, A setvvv working in one end 
moves the braes block, which is guided by llanges sliding in grooves in the sides of 
the frame. The screw is attached to the 'block, as tjjotru in section A Ii, by a col- 
lar, ko that it wilt nor, tin disengaged by turning. Two small hooks aro screwed iu 
the front of the block to attach tint tape-chains when the frame is tifed at rear end 
of the tapes. A triangular space is out out of the block, anil in the sides adjacent 
aro cut seats for the knife-edges r of ibe balance beam to rest in. 

The balance-beam, shown iu side view and projection, Plats 2, is brass, and lias 
steel knife-edges r on which it. rests, and knife-edges «, about which tnru the 
stirrups of the steel book to which is attached tint front end of the tape-chain. Ou 
top of the ujiper short-arm of tlio beam is a small level vial in a case attached by ad- 
justing screws to the beam. On the end of ibis short-arm is a screw on which works 
a counterpoise to balance I lie beam without the pea. The long arm of the beam is 
divided so l hat i be mark 5, which is the snuto distance Irom the knife-edges r. on 
Which the beam rests, as aro the knife-edges # about, which the stirrups tnru, shall 
indicate a tension oipial to the weight of the pea, and twice that distance a tonsiou 
twice the weight of the pea, The pea weighs ."> pounds and its mass is so distributed 
that tlio center of gravity lies in a vertical plane perpendicular to the face Ihroujjh 
the i tides point. 

3. Two verniers. 

Vernier, shown in vertical projection, side and end views, also vertical section and 
horizontal projection of tlio vernier block, Plate 3, consists of a clamp and frame 
similar to the fraiuo of the tension-balance, with the addition of a hollow cast-block. 
This bloc I: is Attached to a siow-inotiou screw for raising it. under the tapes after 
tliey aro stretched, and is guided by flanges sliding in grooves in iwo vertical arms 
fastened to the other hrass block, wbh'h is capable of transverse motion. Tlio hol- 
low cast-block ban on its upper lace two metal graduated strips laid flat, with stops 
near the ends lo bold the tapes aloes to the vernier. Verniers aro marked at tins 
middle, and are set exactly opposite. The graduation extends millimeters each 
way from the tercet, and is divided into ten parts, so that the reading is to a tenth of 
a millimeter. In the grooves of the vertical arms slips atbinge fastened lou bar 
carrying folding compsss-siguts, which enables the vernier /.crocs to bo hi ought at, 
right angles to the base lino, In tlie center of the bead of vertical slow-motion 
screw is a small book for attaching iv plum- bob. 

4. Tape clamps, 

There are four clamps an inch long, made so as to permit tint tape to be slipped in 
on one side and held by a bearing- plate pressed by two mil led- head set-scrows, giving 
a Straight pull in aligning, and having a Bwtvel hook at one end. 

. p >, Tape chains. 

There are four chains, about a meter long, made of No. 12 steel wire links about 
half an inch long, 

0. Tap" supports. 

There tire nine suspension supports, made of No. I? wire, shaped like two sides of 
OB tHiseclesiriniigle whose height isitand lm-,, • -j m ■!,, ■-., Willi a ring t anted at the apes 
*ml having an extended hook with Hat bottom at LbftMd of each log; the support is 
Mat — that is, wire is alt in the same plane. 

lbiueiisions of instruments and lumber are given in feet and parts of a foot, rather 
limn in the mclrie system, to conform in ihe customary tiieasnro ot makers and mills. 

To measure tho ha,-*, the liny is cleared, and six stages, 3 feet long, '£ inches square; 
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throe pieces of plank, li baches thick, 2 inches wide, and 2 feel Inns; ', nine stakes 2 
Inches square, and of lengths somewhat to compensate irregularities of the ground 
line, am distributed over each tape length.; states are all fined by transit. Begin- 
ning at the mar end of the tape, two stakes am driven about:) feci back of Urn initial 
point of til* bast'. On top is nailed a piece of the plank, which makes a table to 
clamp tension 1'ramee to, one on each side. Two stakes aiu neat driven level with the 
first two states, but 2 intbeB to the right of the line, about 9 inches forward and liaek 
of the initial point of the base. On these is nailed a plank lor clumping vernier. 
Along I be line, at intervals of one-tenth the tape length, slakes urn set, with nails 
driven iti the mir face of the Stake, the heads being it little lower than the points; 
the ncils am kept ebonf level by the eye. At Lite front end of the ti»i>o slakes aw set 
for tables as at the rear end and in addition a table ia set on line about three feet 
forward of the end of I be tape and S$ inches lewei than the vernier table, for clamp- 
ing the tent-ion frames of the balance btanis, Elevations ate taken on the vernier 
ami beads of nails with a level, An observer, n recorder and one assistant nt each 
end of the tapes, and nine oihi at iiitirvalsnf oee teatii the (ape length, place the 
tajics one on e:ieh side of tile stake* supported by the suspension books hunt; on tlie 
nails. The assistants adjust tlio clamps neai tlie* tope end*, and hook on the chains, 
•lamp tlie tension frames to the Straining tables one on each side, and by means id 
tins chains attach the rear etui* of I lie tapes to tlie frames and the ttenl ends lollie 
books on the. balance beams, jest the 1/esmM on the knilto-e^gwi, sad" slip the pea on 
tlie beiim art) set it. to tint required pull ; adjust (he tension by the slow-motion 
screws of (he frames till the beam is balanced and the lovej centered, The ob- 
servers clamp n vernier i.i (be ttildi- at each end of the tape. At the mar it is set, 
by I lie plumb over (he initial point, aliening by the compass sights, raised under 
the tapes by the elevating screws, and adjusted by thtt ttAiisvono smews till the 
topes lie easily aluijflsJde iho verniers. With pocks I rule pear nNorvor measures 
height of vendee ul.nve table. Observer at front end erics, " Ready ! [food sled ! " 
Both read the distance hi millimeters m\ the tape from its koto to vernier aero and 
tenths of a millimeter on vernier, and have recorders make entry. Observer at rear 
end replies, "Readl" Observer at front end cries, "Rend, brass.'" U«i !■ read as 
before, and obsem r at rear sod replies, " Read ! " Front observer cries, ■ " Shift tapes 
forward!" and assistants by mentis of tlie slow motion screws move toe tapes bodily 
several centimeter* along Qielr length, the men at intermediate stakes being earefnl 
to keep snpponingdiooks swinging free by tapping them lighlly. Front observer 
again cries, " Read; ! " and the program is repeated. The I apes are limit shifted back 

beyond the initial reading, and readings taken again, 

In the redaction the mean of all the readings (breach tope in taken to obtain the 
dlstanee between vernier zeroes, 

For rlie n. _\i tape length the trbni a I, server calls out " Maho ready !" assistant at 
front end lifts balance- heatQg and slips off the peas, both assistants unhook chains and 
unclanip tensioii-liatin-s, men along the line lift, tapes and suspension books, rear ob- 
server unebtmps vernier mid sends it forward by his recorder to front recorder, front 
Observer leaves H* verniee clomped and culls " Pot ward, inarch ' " The remaining part 
of the base Is measured in the tattle way, except thai utter moving forward the mar 
o bservcr does not change the position of Ins vernier, aniens lie may have to alter the 
elevation by the elevating-screw. In resiling and reearding/erwttrd is counted from 
tape ?.. ro in the direction the base I* measured. At the front end of the tape, /orword 
readings are »(*« and barheard readings are tnimi, At tho rear end, /encord readings 
am utsa* ami Imrl.iritrd readings art) plan, The check on readings in the Sold is that 
the ff est reading at jrunt end minus steeud reading at front end umat lie nearly eo.ua) 
(witbtn hair a uiilliineteri iho firW reading at mir end mist** second reading at r«r 
end. and tnnsl be „i o/ij.-raV,. ,,,,,„ ; m .,;[,,! "words, after the tapes am shifted t be shift 
must sftow Dho same m: m and of ttppiuUi sien at the two ends of the tape, other- 
wise tin 1 tendings were, wrong. 



GENEitAl, rot! mums DBVKMMMm im niiTnuMixivtl snaOLtm CBKOfB of STKIU, 
'1 a !•[<;, HAUnj, ami TBMl-r.tUTt'lit: fltOM TATBS UHW) BII»K BV 6I1>K. 

Ijiit b ..», f „ =meati vernier reailin^s, front, end, steel tar* 



S'l-.ie, 



t ■«=mean vernier reutliiiifn, rear end, «toel tape. 
I. asfeugtl) of tape at BO* F, 



o =ei> oflioient of expansion of steel tape. 

.,! m -~* ■" =alisulnte dfstanees between verniers. 

2r »Tj /'„=teiuperatnre, Fibroiiluut, at time ol innasuretuont, 



. 




Base MEAiusi^G, Rfd River Su" v f Ront End. 




»<Zerr.y5rTRte£i£. 4 ~- is 
B^bE M i RED RlVEH StiBVCV Rear End, 
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Then, /.^(j— 60*) /^length of tap eat time of iniMisiiremeut and ^Ld=B the length 
of base. 

Ill'lHII-. 

£-N(3V-eo°)i=^i-Ci+«(^-e« e )]{# l +«H) 

Also, 



L+c( Trr-W ) L=d„—ll+e( T H -4S0° ) ]{s,+*' B ) 

«-HL( T,-\W)+{ n-00'-) ....+( T„— OP)] 

Ihi U^n.OOOOTlii J- and T— <i0° has no digit, higher than the tens place, and gener- 
ally only in (!u« units place; also, 9-}-s' has tlw first si^iijlirant tisurti in BCeond or 
third decimal place; hence the ])ro<iii(it,e( 2*— 1>U J )(»+*'). will have the lira t signifi- 
cant figure not higher than tho fifth or sixth decimal placu ami may bo neglected, aud 
llio formula tteeomefl 

R-( «, +»' , )- ( a. -f-a', ) . . . .-(,,-{.,1.) 

Vhtta r,— 1W°=/i, J*,— ou°=t ; , etc. 

Hut coTreotiOD for change in grade o="-, — \-~-g-miml bo added to the length of the 

hase, whore k in the diilerenee in height of ntlji'iceut supports and * the interval be- 
tween supports. 
II once, 

t *~ tH-«it t +<j-...+M 

Jp iff 1 



When tho length of the tape is known the length ot tho base is given by the fol- 
lowing equation: 

B=n£+*(fi-Hs- - . -+U)L— T^ r '-^ 1 -+("i+»'.)+(<i+' l »)----+{s,.+* 1 n) 

When blast aud steel tapes are both uand, the lengths being known at 60° F., 

Let hi h : fj„ =mnin vernier readings, front end, brass tape. 

K|. ,.4'j p | ) ,=-ni(!iiu vernier readingrt, rear pud, bra** laps, 

Li —length rif brans tape nt 60 V. 

P| =eo-u(licicnt of expansion of brass tape. 

/ J .+ti{r,-co a }ii+(ft l +6 l .)=rf 1 =£+*(r 1 -w)£+{*,+iio 

1 e\Li~-r.L 



When 



~ 'I !(■+■■ >-S(H-»') 



To obtain the true lengths of the tapes, the base of the Tni'tcil States Coagt and 
jJWdetio Survey nt. Delta, La., W*B measured on three nigbr*, The flew riplinn was 
Lfetaiahed this office in owonwaipt, Thin haw was selected and meajnired by tho 
JJniteii Stiii.es Const ;md Geodetic Surrey by weans of linielor contact slide-rods in 
Wg, Length of base between monnmuutii is 3,716.6434 meters. 

ESG 90 1 Mi 
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Southwest base ia located in the- south west part of Delta, La., just across) the Vicks- 
Jnrra Shroveport and Pacific Railway track, and about. 10 Dieters from the southeast 
sido ot' the parish road. It is marked by a limestone monument 4 feet i»u% dreaeedte 
14 Tiy 14 incites at the top, with a one-fourth iDcb bole, having leaded ititu i( a copper 
holt with a cross cut on it. The monument was sot in concrete. Elevation 32.837 
meters above Cairo datum. There is do underground mark. A range-Btoae 3| feet 
long, dressed to U by ti inches at the iiep, with a one- fourth- inch copper htilt, marked, 
with a croas, let in(o it, stands 83.1'ifcet from Mtnthwest. base in prolongation of the 
base line. 

Northeast base is located three-fifths of a mile northeast of Delta, La., on a point 
formed by a bend in lite river, and is nearly Cflni-distnnt from two negro cabins, the 
last on the point. The base is marked in every respect like no nth west base, with the 
exception that (he range stone and its underground mark are in lino between the 
bases and M.Uli feet from northeast base. 

Tho following allows the field record at front, and rear end of the steel tape on the 
night of April '), 1SS0, for the iirsl half-dozen tape lengths : 

l)j;i,T.t BASK. 

Obsen m Hints J,/)- Dhii'drtrdUwg ilatl tApt. 
Fjawr ksv. 



Tana 
Ho. 
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40.7 
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i ;, 
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::::; \ 

0. W ) 

:::n:s 
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JO. 01 



I' ■'■.'-.lib.. 
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1 11. 2 
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— Forward. 
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11.2 
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+ 4.1 
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Taih following gives the reduction from cumji/r/r field record, uf lehivh pread'tng were a 
part. Thtiuomttiw rendingi haee been corrected from error ate I. 



]>KI.TA HAS 



AI'KIL 0. 1BSB. 



Erase correction. 




The follow iiig nro eqnnfioim for length of capo from foregoing and from observa- 
tions made in the same manner on the nights of April 10 and 11 : 



2716\fM4 — O.SiT.I 



3.0780 , jk3GS<5 
»0.1S + 3M4.f>ii 



27 + 0.000000 X 11,9 



3.0071? , 8,1555 



L = 



t!7i(!.(;.i:M — o.ioii ^ so. 12 ^ M-n.r^i 



£ = 



27 -r- 0.000000 X 13S.7 

;!.08i:> 2.HN1 

271(1.5434 — 0.0707 + "tiO.IVJ + 8144156 



Whence, 



27 -f- 0.000000 X 2SS.a 

L = 100.fil301 meters. 
A = 100.01295 meters. 
i= 100.61301 meters, 

Mean L — 10(1.01300 inotera. 

It will bo noticed that the mean temperature above GO 3 Fab.., on the several nights 
*an (M°, 6.1°, 1<">.7°, mid that, the length of the tape, aa detenu in cd wheu the tein- 
t>oratn re differed lint little from t.Jm Htanawfd, On ' Fab., is only 0,000016 meters different 
Jfdin the menu length obtained from the other two measn re merits, ami while it may 
"8 accidental, h indent™ that there i» no loiisiilentlilo error in the nssmned coeffi- 
cient of expansion for the steel tape, To make the. tape length as certain as practi- 
cable, it in proposed to measure another base of the U. S. Coast and Geodetic Survey 
J^sar the niontli of Red River, and tb«i return immediately to reineasure the Delta 
haso. 
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The follow ing results were obtained by com paring brass awl steel tape stretched 
side t>y sidn nna«r Hi pounds tension and supported itn in measuring abase. Omitted 
readings rejected in the field. 

Comparison fires* and Htttl lapt», 
1LET.T.IC SCA£8, 



Driti-i. 






May K* 



Mny 27, 



I'll (SO 

.\u. 



BMe] !apt.\ 



Krtuiinf 



Mm- ;: 

p. m. • 



5 —0.0137 

a -o.ova 

7 -0.0183 

8 '-O.OUO 

9 I— U.CIHH 
HI -0.010V 

13 — e.eoas 

8 1+0.(11157 

!) [-f.rl.oieT 

10 -lU.oi'r.s 
U —0.0017 

IS <-«.HUtl 

a ".eras 

14 I— «. 0312 
1.1 1-0. OJ74 

2 I— 0.0*11 

3 I— 0.0*11 

4 1—0,0825 

5 - 0. 01 so 

C I -P. BK'J7 
7 1-0. 0W! I 
* -0.0821 
S 1-0.0833 

jo ; -u.osk 

11 -0.0f:|0 
—0. 0s;ft 



I. 



.1171; 



-fl.0715 

—o. oi!d* 

-0 MM) 
-0. 07B1 

—o. 07dn 

M.I..,,. 

-0. BBSS 

10 '— 0.08K0 

11 — 0.08S5 
IE — 0.0003 
U !— 0.0812 




■ Tapes *hiut4 fin-ward ntnl bnoL in UiU Net. 
Tharesiiltof each observation being written in the general form 



i = 



L — Lj — (h+o'j-ftit-i-,,!) 



« = I|i-i — lit <■ = £ — £, 



c t X, — e£. 

putting y =(»+*')— (J+V) 
the equation becomes as— o-f-tf. 
When x and y are taken as tho mean of all the observations 

ttid taking the ditVercnee between tho mean and each observation 

bamming Hie results of all observations, 

2 (>—*,>)* 



mg 
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In the (dirty-eight, observations, y a = — O.OlutG, 2*<, = 23".34, from the reduction 
s!io\i ii in t i:i-. following tabic, 

0.fill76 , „.., 

a= vm ^=+0.0OO-U„l 

the ehango in relative lengths of tapes for cadi degree alteration of temperature. 
Hence 

e, — e = 0.00000 HUT. c ^va.'.! 4 X 0.0004671 +0.01 51 G = 0,0-3554 

At 0- F. L — Lj-J-0.0."iXi8; at WH F, I = £.+0.08854 ; at $*\2 ¥, £ = L, +0.01516 ; 

at 114- r F. £ = £,. 

Corrtj)ii(o(io(i .- Caniparlwtt ofbmsjanil atecl lapet, 

&EBTJMC SCALE* 
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TKUXtilTUTIOK. 

The triaiignktion linn been carried by a system of »:\7 si ngle triangles with sides 
varying from 400 to 4,000 meters and averaging 800 meters, divided into six stretches 
by seven bases, two of whoso leiigthn were obtained by measurement with the base 
apparatus and the others by measurement with a mnn.ll nonpareil tape, and tin* azi- 
muths determined by observation of a eirciimpolar star at, elongation, the latitude 
being wealed from a tn»p or obtained from a single observation of ft circumpolar star 
r nt calnilnation. Angles of ihe triangles were ihsnsurcd by an ordinary tl-indi limb 
tiunott with jduto divided to :i() minutes and rending to minutes by two verniers. The 
total reading, after repeated pointing! at adjacent, stations with plate and limb alter- 
nateiy damped, was divided by the number of repetitious. Except in a few eases 
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tri-meles l losed with nil error less &wa -*"> Boeouds, and hovi/.ou less than L!0 seconds. 

.\,imuth and latitude were observe.! with tin 8-incli trim sit, reading by verniers to 
10 seconds mid vertical rinsle reading to 20 seconds, having a lave] on iho telescope. 
Azimuth onuerffatkms were made by pointing at ui:uk, tun utstur at elongation, and 
back in mark. Latitude win obtained fiom altitude of tins star at en tail nation above 
tbolioriKnii iudicaied by the telescope- level. 

The fallowing table shows comparison cm liases, The mean ratios 6! discrepancy m 
kiifttis through fjti triangles ia 1 > n '^tWO, und in azimuth the mean discrepancy be- 
tween observed and carried azimuth is ihl' iiS". 

Check on owe- tines, 
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The discrepancies in carried and observed azimuth seem astonishingly large when 
compared with discrepancies in lengths of bam, hut ilio adjustment of a Mingle 
system of triangles in which each angle of a triangle is taken to be equally in error 
may leave greater uncompensated error in the azimuth .4 tlian in the sides, on account 
of eases where the assumption is false. For, while the sum of the errors in three 
angles after adjust incut is zero, the error in one angle or the sum of the error in two 
angles used in carrying: the azimuth is not zero, but the di [fore-nee. of the errors in the 
two functions used in calculating lh» sides may bo zero. No distribution of the error 
in lengths has been made through the sides, ttiiwo the error, except hi ono stretch, 
does not enter iu the length as given to the tenths place in the table. A correction 
Of half the discrepancy in azimuth has been applied to the sides in the lust "half of 
t,ho triangles of the stretch ju which the discrepancy ace am it luted. Lengths of liases 
and sides are nt their own elevation, and the triangles have been treated as plane. 
Elevations were obtained by cheeked levels with a wye level Connecting stations and 
precise bench-marks. Stations on the right of the system sre designated by even 
and un the left by odd numbers continuously Irom Sluoveport down the river, 

UYl'SOMETKY, 

The comparative elevation of points from Ticlta, La,, to Oaml Item!, En., via 
Shreveport, has been ascertained by the method or precise leveling lately practiced 
on Mississippi Rivor surveys. Iu brief, while instrumental errors (tables a. It, e) 
have been determined and correction applied, every endeavor lias been made !<> in- 
sure their entering the observation at Una least (actor powiblo, Each strelcli has 
been duplicated in opposite diree lion by the wmin observer, and, as far as possible, 
under liku favorable conditions. The Instrument was shaded ; work stopped during 
midday, except when cloudy; back and foresights ei|ual, ami nut over UKi meters; 
readings taken with bubble at center, mid the discrepancy of accepted results be- 
tween runs in opposite directions was almost invariably leas 1.1.:, u :, millimeters 
Vdist, in kiioiueiors, the distancu being counted between bttwhei, and not the dis- 
tance run both ways; nor were thorium made short to keep the ordinate of error elOM 
to the origin in tho curve of allowable en or. 

Table a gives the results of observations between temporary bench. marks, thev 
having been eouuected as acontuinoits line ami tun precise bench-marks nod nested 
as side hues, Descriptions and elevations of precise hi nch murks are given in table 
It, and sketches of location shown in plates I.', to 2(i inclusive. 

From Fulton, Ark,, to Shreveport, La., elevations were obtained bv using a wve 
level, as practiced on Missouri Itivor surveys. Thin work having been done in the 
winter ot 1886 and Iftff, pei'maueut maiks have been eslahlished and over eouie 
reaches check levels rim. '1 able 4 gives descriptions, and elevations of heuch-aiaiks 
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and plates 10 to 12 show sketches of location. That part of the river from Sb reve- 
port to Caspian a was surveyed in lwili, and precise bench-marks have now been 
placed along the stretch, mid elovationn of river-section reference points obtained by 
checked connection thereto with wye level. From Caspiaea to Grand lieud, eleva- 
tions of tri angulation stations and river section reference points were obtained by 
chocked wye level connections to precise bench-marks ; the two tines cheeked within 
O'Oii meter. Elevations of the former have been given in Table 1 of tiiangnlation re- 
sults, and of the tatter, in Tabic 5. In this last stretch of river there is scarcely any 
place where tho distances between two benches of one form or another exceeds one 
kilometer. 

Cross-suctions on tho line of Vicksburg, Shreveport and Pari lie Railroad of streams 
tributary to Red River are shown by plates 13 and II. A prolile of both imiik lines 
of the river, high and low-wator Hue, outlets, tributaries, and eross-setlious will be 
prepared. 

TUPUGRAPUY. 

Tho position of rivor banks, lakes, sloughs, bayous, woods, field*, houses, property 
lines, and principal contour points has heeu determined over mi men about JW 
meters wide on each side of the river, arid the larger tributaries have been traced 
about '&,\W meters nbovo their entrance into the river. At intervals «f about *•< kilo- 
meters permanent reference sections were established with two noiuts ou each bank 
marked by cement-filled vitrilied pipe. Those, nearest the banks were set about 5I> 
meters back and the others about TO) meters back, These points were all located 
iustnimentally and will serve to measure changes which may take place in the 
banks and sections. 

Between Fulton and Shreveport monuments have been net as reference fortopo- 
grupliical work done in I8tki-'K7. Table ti gives description of location and their ele- 
vation where it was obtained, and plates 4 to E> show location. 

All work mi done iiy transit and Niadin method. Azimuth generally cheeked on 
the triangiibition within 2 miuntes in a run of 8 kilometers, nnd elevations withiu 
O.'i meters. Sheets were plotted in pencil to cheek the Meld work as it progressed, 
and 14 sheets, ".'( i by 'M inches, showing river from Fulton, Ark., to Gilmer, La., have 
been finished in pencil in tbo oftieo on a scale of 1 : 10,000, from which charts may be 
published on completion of the survey. 

lIYDROOHAl'tlV. 

.Sections were located by instrument, about 40U meters apart and soundings spaced 
by time. Channel soundings between sections wore spaced by time and located on 
sketches by estimated distance from cither bank. All soundings are reduced to what 
they would be if the gauge at Shreveport. had read 1(1 feet continuously while the 
soundings were made. This Was done in the following manner: It was assumed that 
the rate of progress of a change of stage was uniform between two COtuectttivo 
gauges. The time interval between gauges was obtained by noting the lime of 
reversion at each gauge ; i, t,. Hie beginning or end of a rise or fall. The mean of 
all the time intervals was taken as the interval, and the mean of all the readings at 
each gauge at each reversion ns the corresponding gauge reading. The ralnwol'eor. 
toHpoudiug gauge readings at COSUBontlvO gauges g»TC gauge i'i J ilion. These " time 
intervals," "corresponding gauge readings," and "gauge relations" were deter- 
mined from a number of observations with the river as near 10 foot at Shreveport as 
practicable, because, while ijiiite true for tire stage for which they are detenu mud, 
they beeoroe wholly wrong for a greatly different stage. It was found thu\ the 
gauge reading at Fulton being 0.0, the gauge nl Carlanil, I day 5f hours later, read 
b.:J ; the gauge at Collin's Bluff, I day and 1"> hours after tire Garland gauge reading, 
was 7.7 ; the gauge at Shreveport, 4 days and 4 hours later, reaS 10.0; the Coushatta 
gauge, .1 days and V> hours later, read 6,8; the Alexandria gauge, :ldays and hours 
later, read 4,0; giving a total of 15 days F>i hours for a change of stage to ir.ivel 
from Fultou to Alexandria when the river is about lOfeot on the Shreveport gauge, 
Also a change at Gariaml is 1,03 times the change at Fulton; nt Collin's Bluff i.-ji 
times the change at Garland ; at Shreveport 1,98 times the change at Collin's liluit '; 
at CouMiatta O.iiH times thu change at Shreveport ; and at Alexandria Mi times tho 
change al Cd'islinlta, 

Tbo distance from two gauges and the time of sounding being known, correction to 
reduce the soundings could he fouod. Thu time interval to the sounding station be- 
ing proportional to the time interval between the gauges above and below, as dis- 
tance In sounding station is to total distance between gauges, the time of sounding 
plus or minus this quantity gave lime of gauge reading coitespouding to the existing 
stage, The ditTerotice between gauge reading- at that time and gunge muding cor- 
responding to 10 feot at .Sbreveport multiplied by the ratio of distance of the sound- 
ing to distance between gauges multiplied by the gauge relation, ^ave correction. 
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In the office this eorrcetion was obtained graphically by cotistvTict'mg to sefllo the 
gauge above and below the point of Bounding ami connecting by a straight line the 
reading on each norreauoDdine to ID feet at Shroveport 

Tlitui from the time interval the bine of gmigi' tending tor;vsjti>uilingto the exist- 
ing Bt.t" , « was read off the horizon t al scale opposite I lie paint of Bounding. The gang* 
readings at that time, as shown hy their records, wete nonnested hy ii slraight lino 
and the distance between Uiu lines thus drawu measured on (lie ordinate at [mint ot 
ho tin d i a g g av e t lit) c on e etiou . 

Gauge has been observed at Alexandria since 1871, at Cnnshatta since August 1, 
1889, at Shreveport since lSSti, while until the recent oatahlishmen I of gauges at Fill Ion 
:l ml ttaihiml tin: reading was unite irregular, audih>- rvciud n1 (.lidlm'n liloli rovers a 

very short period. Table 7 gives elevations of wroeof gauge* above Cairo datum. 
For a thorough study of the relation t>C stage over the varying; roaches of the river it 
would be necessary to establish three gauges near CoHSn'B Bluff, one iuKulphnrKivor, 
one in tin) main river above, and ono below the entrance of Sulphur River, Tin'*"' 
would also indicate the characteristics of tin: river above the nift. region, A gunge 
nt Gilmer above Cottonwood Bayou, the principal outlet in the rait region, Mid one 
at Hurricane Bin II" below -would servo to determine the changed condition where the 
water in u nconli ned. Again, about Long ilianch, below Tone's Bayou, a gauge would 
be needed to measure the depletion; one nt Urund Kcore, where tlve waters come lit- 
guther; one at Kt. Maurice, midway of this basin ; and one at <ol lux, where the escape 
watets return from Cane KJver. Others would Iw «v ilnl mi that part Of the river 
which has not yet been passed over by the survey, hut their proper locution can bu 
ehoaen as the work profanes. 

Red River, on account of its varying character, (lowing us it does over e\ wy 1, i utl of 
bottom, from hard rock to soft mud, between bunk* of endless degrees of cohesion, or 
over banks of almost any height and tli rough basins of every math, having outlets 
and inlets, having slopes from very [tat to very steep, banks cleared and brinks wooded, 
reaohes leveed and reaches unleveed, oscillations of every magnitude, saiid-bai*, 
pools, and shallows, presents all conditions for tlio solution of every problem pertain- 
ing to improvement of a silt-bearing river. Large enough to give sufficient supply 
of" water for any met hod of Improvement, it is not so huge us to make tlio cost of any 
plan Inordinately great and yet beating commerce on its bosom which would justify 
any expenditure that might be necessary. 

So thing, however, is to be gained now by attempting to draw conclusions from 
data at hand, since their relation must be affected largely by physical condition* yet 
t& be ascertained. Fot instance, the relation «f velocity to slope and section is too 
closely intermingled in discharge to permit analogies to be drawn from like appear- 
ances when either factor is unknown. Any investigation of SO complex a problem, 
with many dualities indeterminate, must inevitably lead to confounding coincidence 
with cause and effect, and the ultimate failure of plans based thorcou. 

Detathtl rttimatet, 

I't.ANT, 

Purchase or construction of Uat-hoats with steam capstans or hoisting 

engines and cranes or shears, for low- water service of chop] dug parties.. $6, 000 
Purchase of snag-boat Breck from improvement of lied River, above Fulton, 

Ark., when that work is finished 3,000 

Purchase or conBtrnetion ot pile driver..... ......... .... I) 000 

Purchase or construction of dredge dump-scows.. .".,«mIII*.I 3(>iki 

Purchase or const ruction of small steamer for towing, general service "cur- 
rent measurements, etc .- IIM ,, 

Purchase of skifis, tools, rigging, ami outfit ...I"II.».. :t',*iiKi 

CAIli: OF W.AXT. 

Wages, subsistence, and supplies for deet ; > jgg 

Regular and extraordinary repairs.. ".'.'.'.'. :t' tmu 

OPKRAT1UN OV WjjJT. 

Wages, subsistence, explosives, and material for chopping parties 8 000 
Continuing work on Cypress Bayou and the lakes hetwetm Shreveport anil 

Jefferson... * 10 (KK1 

Espouses of snag-boat, ilmi'M " l-'oiui 

Expenses ot smig-hmii / fursucs ,., ,„„, 

Exjienses of snag-boats Waijntr and -If *!$».. ""*"" ,■ IMKt 

Kx|iraiaes of snag-boat Hrcvk. ".**""" 4(i(X) 

E\|ieuses of geueral-servieo steamer.. , ' , , i 

Expenses of dredge to<M Star ,\\ ".".WW '.'.".".'. '.".'.'"". '"."". 5, W0 
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CONSTKUCTIOX. 

Widening, deepening, and straightening the channel through the Falls 
and building dike at Alexandria $22,500 

Repairing and enlarging the State levees by .jniiimj; with the State engi- 
neers ami laves boards, for Oil) purpose o/ confining the waters nf Red 
River to its adopted rlmiuicl, thereby improving and giving ease ami 
safely to the navigation of the river. Cubic yards to be built by the 
United States, ;;s follows: 

Caddo (TiKlriot:, above Slivovcpoi't ... HO, 00(1 

Caddo district, below Shve.vepoil 970,000 

llossier district, below Sh rev c port . 300, U I 

[lo«8ier district, above Sltreveport ,. 30,000 

Rapides district, from Alexandria to Avoyelles I'rairie 14lf,< mi 

Total, 790,000 coliie yards 156,000 

Closing outlets now depleting the river and injuring its navigation: 

Duuley's and Eod Bayou , 4,000 

Side and Moiplwy Canal 5,000 

Cottonwood ttayou 7, not) 

1 Tone's Uiivoii 20,000. 

Choctaw Bayou 5,000 

Draining impounded water fioui Choctaw Bayou by canal to liayou Des 

Gluizes or otherwise , 10,000 

JitMiVEVS. , 

Cypress liayon and tlio hikes between Nhreveport aud Jefiersou, to deter- 

initie the feasibility of slackwatcr navigation , la, u 

Completing savvey of Red River from Fulton to the Atrhnfalnyu, accord- 
ing to approved project 12o, 000 

ADMIUISTKATION AND INSl'ECTJON. 

OQiee vent, pay of clerks, (stationery, mileage, ami contingencies 4,600 

Pay of assistant engineers and inspectors, and traveling expenses -. 5, Wit I 

475, 000 
Tbo amounts expanded during the fiscal year ending Juno 30, I8S0, wew as follows : 
For general improvement, repairs, care of plant, etc, {including liabili- 
ties 116.14} 883,761.60 

For Cypress Uavon, etc. (including liabilities §1,117) 8,916.73 

For Bayou Morcheat . 1,0*1.16 

For the survey (including liabilities $3. HI ) 80,881.33 

Total 19,660.77 

Money xhdement. 

.July !, 1«H0, nmount available $02,767,08 

Inly 1, l.H'JO, amount expended during fiscal year, exclusive of 

liabilities outstanding Jnlv 1,1X80 9.19,530.75 

July 1. L890, outstanding liabilities *i0.02 

40.5ri0.77 

July 1, 1890, balance available 13,216.31 

Amount appropriated by act of September 19, 1*00 100,000.00 

Amount available for fiscal year ending June 80, 1ISD1 US, £16.31 

( Ainonnt. that can be profitably expended in fiscal yearending June 30, 1K92 475, 000. 00 
-' Submitted in compliance with require meats of sectioua si of river aud 
( harbor acta of ISoo aud IBG". 



COMMERCIAL STATISTICS. 



Tlore was no time during the past fiscal year that a steam-boat drawing 2 feet of 
viutcr eonld not navigate lied River IVioo Sbioveport to the month, a distance of :5V0 
niili.-a. Mo definite statistics could be obtained regarding the river from Sbreveport 
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up, Tbe business ofthat portion of river was esti united to be about tli-o samo as that 
of the previous year, 

Tbe following steam- boats were engaged in the Red Hivcr trade during the post 
fiscal year : 



Kama. 



I!«(iifi'ii S*\t Grimmi anil Slin.v.-[Hin : 

J lilCOiall • 

Utamttie ......... . — -- — . --• 

Buehui&. 

HaUetlu 

John 11 Siailly 

Valley (Jui'in 

K.U.'VYIii-islih't; 

Uetwmi &livuvi'iiuit nail AWxioulniv: 

E.rUWWlnck 

C.E.Satterleu-... 



Reglsteris) 

ti,IUl,lV, . 



llnift. 



9.-,i;.M 

HI. 43 

I Mi 8 
S8& 7 
41C. S3 



! U« tit. 



R In. 

S 

1 8 

i 1 

t 4 

1 B 

t 5 

1 

1 B 



1.17.1 ll '1 



ft III. 

o 

4 

6 
4 3 

4 'J 

7 a 

G (1 



l:..iii..l 
Irljm. 



Hi 
in 
•n 
.1 

14 
IT 

I 

17 
93 



183&-S0. 



Freietitn by rivet: 

Cottoii 

Cotton iwort 

Jlitlritaixlakfna . 

Live snick .. 

Lumber 

S[.IV( J 3 

Stone 

Sundries 



Total down rri>i«lils . 
Krtitrn frtislns 



Total. 
Value .... 



T;l\t. 

12,593 

11, 075 

07 



4,000 
a"3 



1 .-.-.■.! % 



Turn, 
lit, 818 
It, 140 

as 



1H« 



211,070 
IL.', ;-n 



:i7, 728 
2d, MO 



49, 4.M> 



S6, y7« 



*!i,B70,D« (0,820.310 



The increase in freights ovor the previous year is dneto tho additional troflio of 
the local lino of bout .■.between Shrevepoitatid Alexandria., mid also tn tho good navi- 
gation maintained at tbo uiouthof the river tbe groator part of the low-water season. 

As near mean be estimated, the out put of logs during a season ofliaiik full stage 
of tbo river will net not less than ll>,lJlKt,uui) feet of lumber, which is not included in 
tin' above freights. 

Red Kiver is crossed by tbo St. Louis, Iron Mountain nnd Southern Railway at Ful- 
ton, Ark., by the St. Louis, Arkansas, mid Texan Hail way (Cotton Belli Koute) at 
Garland Ark., and by tbo Vicksburg, Sbreveport, and Pacific Railroad and a branch 
of the " Cotton Belt Route" at Shroveport. Two companies lmvo applied for char- 
ters for bridges at Alexandria. Tbe Texas and Pacific Railway, running nearly par- 
allel to the river touches at. Alexandria, Sbreveport, and other point a, and the Morgan's 
Louisiana, and Texas Kailroad (Southern Pacific) baa a branch rutiiiiiigto Alexandria. 
All 111 esc lines divert a large percentage of the commerce. Over K),(H)0 bales of cot- 
ton were shipped by rail from Alexandria during tbo past season. Tbe following 
compilation of receipts and Shipments of cotton at Sbreveport will be of Interest, 



ftaOIOM of receipts. 
Bv mil 



By 

1 5 v river...... 

wueuHun receipt*. 



Shf]iitietiU : 

Jiy'IVifumnd Pacific Railway.. 

By VUlialmr^, Slir>-vi'|uilt iiml ['initio Rallrund . 

By )iUn>vi9]»rt ami lluustnn Railroad 

I'.'y St. Louu, ATBatiMm nud Tuxas Hallway 

By river to Saw Orleans -.,,. 



li-88->0. 



1880 UO. 




Total. 



2d. ,w> 

24, 020 

401 

21, W 

9,916 

78, I ; 1 



23, r.M 

20, 813 
12, fi29 
8,820 
H.4U1 

74,2154 
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Cypress Rayon ami the lakes wcro reported navigable the entire year, Two steam* 
■IB made 33 round trips between Jefferson and Slue v. ■[>,.;■ t. T!i-> principal traffic was 
upstream freights of merchandise from New Orleans, which was transferred to the 
Cypress Bayou boats ftt Sbreveport. Ko record ot tbe commerce of tbe bayou was 
kept by tbe hoard of trade at Jefferson, uud nothing of a very definite nature regard- 
ing it could bo obtained at Shreveport, 

Mr. W. T. Atkins, caabler of tbe national bank of Jefferson, reported the difference 
between rates by rail and water as follows: 

"From July, 1889, to July, IKK), tbo np freights in general merchandise and sup- 
plies cost about $70, 800 at rate of 30 tents per 100 pounds. Railroad rates would have 
been, were it not for tbe competition offered by the two local packets, $lG3,f>00," 

In the past year a fine blast furnoee was built on tbo bayou at Jefferson, and car- 
wheel works and a steel plant are to be put np during the coming year. The sup- 
plies for all of these and a large percentage of (heir products will bit transported by 
river. The daily supply of material tbo present furnace requires is as follows : 121) 
tons of ore, SO tons of limestone, T>,()00 bushels of charcoal, IM cords of wood, all of 
which require, water transportation. 

The following steam- boats plied between Shreveport and Jefferson during the past 
liseal year : 



Kurt. 


Draught, 
R^jriisterca' 


Rmvud 


i tfclit. 


Loaded 


tripa. 




lit In. 

0J.« ' I g 

07. T» ! 1 o 

1 


Ft. In. 
3 a 
3 a 


1* 




19 







Freights for !889-'90; 

Cotton 

Cotton seed. 

Return freights . 



Tone. 
200 

3, SIX) 



Total tonnage 

Total value |S0t,SS6 

A Urge number of logs were rafted out of tho bayou, but the estimated number was 
so exaggerated that it is omitted. 

A branch lino of the Tinas and Pacific Railway runs to Tcxarkann, thence to Arka- 
delpbia, touching at Jefferson, Tvx., on Cypress Rayon. Both tbe St. Louis, Ar- 
kansas and Texas ami St. Loots, Iron Mountain and S-titbern Railways meet and 
converge at Texarkana, Texas and Arkansas. The Missouri, Kansas and Texas 
Railroad also has a brunch line to Jefferson. 

There was no commerce in Doreheat Hayou, and there has not been a steam-boat 
over tbe route in the last live years. A tap railroad from Slimlen to the Yicksburg, 
Shreveport and Paeiiic Railroad at Sibley f j miles) carries all the freights, and it is 
estimated that this line transported (6,000 bales of cotton tbo past year. It is stated 
that the merchants of Mindeu, in consideration of freight rates granted by the rail- 
road, have agreed to niuko all flii | um-is ( s ilia! way. 

Tabi.t: I. — Tabulated reunite eflhs tertiary IrwiuinUtwn of h'ed Hirer from Caspiatta 
Landing, J,ottiniana, to Grand Ittnil, Louisiana, 

[An-iitarH EuK'neer T.C.Thomas, chief of piny i Walter H. Talk, obmrve-. 1 

[HOTS Elevations lire referred to tho Cairo Datum, and rich elevation uppliea to the first of the is' 

itAnilia^ opgKiBite.] 
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Duvtance. 


Aziujuth. 


Elevation. 


>T.H. - S.B- 


Mi'Uri, 
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£73.3 
Soil! 
7*1.1 
71S. 5 
1, 007. 4 

«ua? 


a > 

a n 

117 09 

ass os 

aa n 

s u 

143 « 


Xttrt. 

SI. 39 
52.71 


«a- KB 


03 — 05 





•C'aopiaou Loudlnj; hue hue. 
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Table l.~-Tubulukil results of the tertiary trian/juialion of lied River, etc. — Cont'd. 



Side. 



m- «.... 

08— 05.... 
OS— 67.... 
67— 88.... 

6*1— 70.... 
70— ST..., 

70— 70S . . 
070— 6?.... 

67— 09.... 
0i*— 7l!a .. 
070—72.... 
Tfc- «9.... 
Wl — 71.... 

71— 7!.... 

72— 71.... 
74- 71.... 
71— 73.... 

73 — 74. ... 

74— 70.... 
78— 7a.... 
73— 75.... 
75—78.... 
78— 78.. _ 

78— 75.... 

75 — 77.... 
77- 78.... 
78—80.... 
ffl- 77.... 
77- 70..., 
70— (HI.... 
811- 82.... 
82— TO.„. 

79— 81.... 

81— 82.... 

82— 84.... 

84- 81. 

81— 88.... 

83— 81.... 

84— 88.... 

86- 83.... 
83— 85.,.. 
85—88.... 

80 8".... 

88— 83.... 

85— E7.... 

87- 88.... 

88- (K).,., 

80— 87.... 

87— 80.... 
80— 90.... 
mi— 82.... 
OK— SO.... 

88— 01.... 

01- 02,... 

02- 94..-- 
91- Bl.... 
01— OH.... 
83— 94.... 
04- M.... 
90— 02.... 
S3— 95.... 
95 Of,.... 
90 [«.... 

08— 9S 

95- 97.... 
07— 98.... 
ii- tin)... 

100- 97.-. 

97— BB-... 

00—100,... 
100—102,... 
102- 00.... 

90-101.... 
101—102..., 
102—104-.. 
»4— 101.... 

loi— ma.... 

103—104.... 
104- ISO.... 



Dintoii Ofc 



Aiiniutli. 



iltttr*. 
740.8 
400.3 

-.7.. II 
:-.'.■: 
000. I 
49.", 5 
7M 7 
814.0 
BJ7.0 
067. 1 

791. a 

(80. 8 
1,12-1.1 

845.5 
1,071.0 

!>■.',:.. 2 
i'V: f. 

674.7 

«0«. 5 

764, 1 

1,080.8 

820. 3 
960. 3 

029. 8 

752. 4 
Ml '2 
.-.. M.'I 

BKi 7 

Hi2 8 
4M). r, 
001.1 
613. 1 
828.1 
1.9 I . Ii 
Of. 8. 8 

no.i 

1,211. r, 

1,150.0 

1, 170. o 
700. o 
081.0 
853. 3 
948.1 
081.8 
048,8 

029. 9 
.:.'i>. 2 
021.2 
BSE 9 
014. 8 

1,000.5 
W,4.8 

1,037.8 
C25. I 
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834.8 

1, 087. 
083. 2 
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733.0 

I, 13S.0 
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017. r. 

Eti o 

403. 8 
(HO. 2 
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S.'IO. S 
809. 1 

oi r. ", 

867. 

1 :: 
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1, 139 7 
1,^3.1 
182.4 
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107 28 
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342 35 

200 38 
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97 14 

313 25 

203 08 

325 04 

IM 29 

324 85 

200 07 

338 10 

88 25 
333 15 



I.:.", :..' 

338 48 

105 58 

338 58 

103 34 

340 57 
208 58 
3511 08 
120 DO 
343 SO 
203 01 

341 28 
125 19 
346 37 
217 -I'.: 
310 32 

75 25 

804 13 

190 40 

325 57 

103 47 



HO S3 

339 M 

221 27 

354 21 

US 12 

:,..« uo 



Ekvutjou, 



Metert. 
S2.27 
52.73 
61.95 
61.00 
62. Bl 
61.33 

as. 12 

52.48 
51. 23 
02.13 
42.00 
51,00 
02.14 
50.95 
51.43 
01.77 
51.85 
51.38 
S3. IS 
51.81 
53.15 
50.28 
81.51 
50.73 
61.05 
50.99 
50.28 
50.47 
01.17 
50.71 
50.82 
50. 34 
50.45 
50,11 
50.51 
50.34 
50.54 
49.73 
49. 70 
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Table I. -Tabulated rmtta "f tS« tetttety (riangtilation of BtS Btotr, ete.-CoaVi. 
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i, 321.4 
l, 092. 7 
1 . 1 19. 8 

1 . UTS. if 

1, sra, o 

I.illa.3 ' 
719.4 ' 
uis.:; 

; 

>.■'..-. 

.SI 1. 7 
I, not. 7 I 

B21 4 
1, :;.hi.1 
1, 14,5. 3 

051). 1 
J, 110. J. 
I, 184. i. 
1. !»•». :i 

1 1I17.C 

1 117.7 
1.2*17 
1.7C2.2 | 

1.101.0 ■ 

i.4«i a 

L 214. 4 
1,5110,8 
1,078 7 

i.aiB.4 

1, 439, 1 

2, MO. 
1, 687. 1 
1, 200, 
1.SM.4 

2. 170.1 i 
1.511,1) 
1, 02".. t 

or.2.11 

1.170. .1 
1,394,(1 
1.17(1.6 
111 7, ," 
1,411,6 
], OKI 2 

t -: i >. D 
1, mo. 1 
I/Jll.o 

1,305.3 

2 22LI. 2 

l' ,:,9. 1 

L*, 2^iO. I' 
1, ««, 4 
1,828.1 

1,081.8 
HIT. 7 
77i i. H 
71! 1 
0:3.0 
1,129.3 
1, ISO 1 
7 in. 4 
CttJ. 7 

:»i. a 
ewi.o | 

SSU.t 
JS-7.0 

017,1 
(131.4 

1. '17:1.0 
1, 2*>fl. II 

]. II !*..'■ 

:, i;n - 

1,250.3 

Oi-I.n 

l.l77.fi 

I. ■ fl.1 

L 725.1 



Ekvntion. 



10a 22 



42 11 
•J.ag 01 



Ititw. 
511.49 

50.29 

48. S8 

w. 72 

i9.8U 
49.19 

48.03 
50.28 
42.01 
49.79 
49.11 
19.00 
48.72 
48.04 
48. £0 
49.12 
47.44 
48.04 
47.41 
40.00 
40,12 
4S.30 
47.30 
48.77 
48.78 
47.28 
47.00 
47. 2S 
47.88 
47. » 
43.74 
47.00 



47.04 

48. J! 
4160 
47.94 

iu.br, 



•CcuiliAfta Imwlin*. 



1854 RE170RT OP TIIE CHIEF OF ENGINEERS, U, 8. ARMY. 
TABLE I.— Tahttlated retutls oftkt tertiary Irianfiidation of lied River, etc.,— Cont'd. 



Side. 



l_>btnaci>. 



MI-MS... 
143-144... 
144—H1... 

mi— i«... 
143— m... 

141 KB... 
140-113... 
MS— MS... 
145-140... 
MS- MS... 
MS- US... 
MS— 147... 

117-11-:.., 

M8— J50... 

lao—w... 

M7-N9... 
M9-159... 
150— 1.13,.. 
152—149... 
149-151... 
151—153... 
153-154... 
154-151... 
154— 151(1 . 
fil5i-I51.._ 

im— la... 

153-1 54a . 

153— 155 

135— IMa . 

nl34-l5i;.., 

150—155... 
1S5— 1ST... 
1ST— 158... 
1ST— 158... 
158—158... 

i.mi— i:.!i... 
150— isa... 

156—181... 

mi— im... 

158— 160... 

100— ioi... 

161-163... 
163— 16J... 
100-162... 
1(12- l<Ki... 
1113— 162a . 

ftia.i_i5.'... 

o 103— 105... 
IBS— 182... 
103—164... 
161- IRS... 
in*— ir.fi... 
[CO 181 .. 
164—167... 
107-100... 
10S— 100 .. 
100—167... 
1ST— 1118... 
IDS— IOO... 
100—171... 
171-108... 
168—176... 
170—171... 
171-173... 
173— 17ll... 
170—172... 
172—173... 
172—174--- 
1T4— 173... 
173—175... 
175—174... 
174-170... 
178— 175 .. 
i-; 177 .. 
177-175... 
175-178... 

ns-m .. 

1 77-170 .. 

179—178... 
178-lfiO... 
180-170... 



AElmulIi. 



1,041.9 

012. 1 

1,1 '.'13 

1,043.0 

OnO.R 

1,100.0 

037. U 

l.ffill ■' 

1,00(4.1 

1,570.3 

1,054.5 

r mi. ' 

I, 13'.". 1 
I, 045. 1 
1,238.7 
1, M4, 

1, 547. 3 

2, MS. 1 
1, 732. 3 
■'. my. r, 
1, 458, 5 
1,454.1 i 

SI50.B I 
J.KM.fl | 
1,1120.8 ' 

2,2113.1; ' 

I.HI.-:. !i 

1. Ill 17. II 

2, 890. fl 
3,i:ii2 2 
1,071.0 ! 

1 ', '7 - 

2, 173. 
2,770.4 

1,913.7 

•i, 172. 2 
a, 6B3. 2 
2,010,3 
1,227.11 
1 ,8:14.0 
1, 130. 5 
1, 100,7 
I.IWJ. 5 
2, 703. 5 
1,0111. . 
1,1171.11 
1,238.8 
1,087. 'J 
-..'. VtlLJ. 1 
1,423.8 
1,055.3 
3, 0611. 3 
2,211.6 
2,191.9 
I, ;'.-.-. :; 
1,803. fl 
I,-- i .' 
I, .'. >..: 
1,323.0 
1.H00.6 
1,559.0 

1, 542. 1 
1,434.8 
1,047.7 
1,070.5 

1. 707. 
2, 1(20. 8 

1. 800. 1 
2,390.0 
3,324.5 
1,843.0 
2,116.6 
1,571,5 

2. l-'.'i.r. 
2. '.CI. u 
4, 398,0 
2,41 .5 
1,028.6 
2,430.3 
3,965,6 
1,935.9 



70 26 
3IU 40 
301 OB 
343 51 

84 17 

325 37 
1*3 61 
323 40 
11(1 25 
332 18 
IM 10 
335 44 
118 26 
347 08 
211) 34 
323 40 

m 2t 

329 23 
194 56 

330 54 
95 IS 

:m 21 

2U4 S3 

270 47 

130 44 

257 17 

33 12 

1311 22 

71 18 
■:■■■-: 93 
160 55 
25H 23 

28 51 

315 23 

113 57 

at 35 

38 58 

4 12 

108 44 

326 12 
187 67 
273 36 

r.i hi 

203 41 

117 08 

IBS 25 

B 20 

204 40 
53 21 

291 06 

IM 51 

310 15 

03 09 

230 52 

341 21 

202 25 

,".' .' I 

300 20 

172 HO 
207 21 

73 n 

: in I j 

101 14 

301 30 
78 43 

330 30 

212 CO 

285 30 

173 17 

320 30 
95 42 

321 40 
193 32 
288 48 
ill I- 
3.-.I ..'! 

2ift ao 

329 17 

82 U 

3(11 22 

174 01 



Elireutton. 



Jtt&fW, 

40.35 

14.20 
44.78 
40.78 
45.60 
45. HO 
47.04 
44.34 
40.44 
44,80 
40.91 
44.84 
44.01 
45. 86. 
40.57 
45. 7S 
55.64 
44.30 
54. IS 
44.36 
43.99 
44.18 
43,06 
43.91 
53.04 
45,02 
43.79 
59,00 

13.1111 

43.73 
44.10 
43.33 
43.06 
43.43 
II : I 
42.74 
41.09 
41.38 
58.01 
41.52 
42.54 



APPEND IX W — REPOET OF CAPTAIN WILLAED. 1855 

Tadlk i.— Tabulated results of UiHtrtiart) trinugulatioii cf Ikd A'ircr, etc.— Cont'd. 



I7B— JBI 

181—180 

J8«— 183 

183— 181 

181- IKS. 

ls'2— 182 

183—181 

184— 183 

1B3— 188 

188—181 l 

1*4-180 

188— If 8 

188-187 

1ST— 188 

!*8— IPX 

[88— J87 

j 88— mi 

100—187 

MT— ISP 

ist>— ioo 

in—us 

193— 190 

100-191. 

191—193 

193—193 

1!!3— 191 

101—191 

lOt- 193 ., 

io;i— 1 05 

I !t,1— 191 

198— 190 

lftj-101 , 

ISJ-t — HI" ... 

197— 1M 

1UG— l!M 

ISA— 19T 

197-199 

190-198 , 

1 98-200 ..... 

2iK)-199 

199-201 

aoi— 200... 

201-N.IS 

U.ti-200 

200- 302 

202-N.ll , 

202—tf, IS 

Klt-\'. 11* 

N.B-205 

203-208 

202— SIM 

2W— 208 

sos-sosa 

205-201 

O205-200 

300—201 

201—207 

20T— 200 

207—208 

'308—200 

200-200 

2<W-208 

209— 210 

810— SOS.. 

208—211 

211-210 

210-212 

212-211 

211—213 

2t:i— 212.... 

212—211.... 

211—213 

213— 2IS 

213-211. 

•311—218 

211S-217*. '."— -- 

217-218 

210—2111 



Ui-ltUIICt?- 


Azimuth. 


ElSTnttOTt. 


3I,ttr: 


' 


Htttrt. 


2. 009. I 


310 12 




1. 847 ■- 


B3 43 


41.07 


2, CC2, 5 


Till "35 




1,070.2 


17» 31 


41.81 


2, 7 If.. 8 


320 Sii 




1,S1E. ft 


or 22 


41.11 


2,711.1 


323 38 




1,078.1 


179 « 


35.45 


2,797.5 


311 23 




1,894.8 


8B 22 


::!>. :;;> 


2, 73" 3 


SSI IS 




3, mm 


310 0* 


30.27 


2,511.0 
1,700,7 


SS7 r,o 

b3 El 


38.68 


1,1*1.7 


337 48 




J, 1)111. 


217 0* 


38, M 


i, 73 -j. s 


278 11 




1, 8;il. S 


its i ■ 


39.38 


3,704.0 


at? it, 




1,500.7 


42 01 


30.80 


3, 997, 2 


382 18 




1,098.9 


12(1 48 


39.17 


3, 309. 1 


271 11 




1,415.0 


19 IS 


39.03 


1,838.0 


278 17 




1, 231. 2 


155 10 


38.38 


1, 910. 1 


33 




), 122.0 


220 49 


30. to 


), 358. 2 


DID 42 




I, 258. 8 


110 07 


83. 83 


1, 310.1 
!, 877,2 


3r 88 
170 OS 


30.18 


2, MO. 

1,3;;.:; 


314 18 
89 48 


;i8.3l 


I, 839, 7 
1,295,2 


ua 43 

179 01 


■ 


1, Slit. 1 


313 01 




i,27; 


M 21 


38 30 


1. 937. 7 


322 31 




!.'■■.*:. i 


183 50 


38 .V. 


1, 498. 8 


303 08 




l.lr-l. " 


,. ; 33 


37.2fi 


1,037.0 

1,253, 7 


7 11 
197 OS 


38.21 


1,038.1 


«>2 00 




Oil. 1 


191 37 


37.17 


87: i. 2 


ess u 




CIO. 3 


127 82 




i,;swt,7 

1. -1 :--. 4 


2.-7 11 
78 20 


37.00 


i. :ii pi fi 


303 2 j 
171 85 


SO. 49 


2.1211. 1 
1,28"'. 1 


321 11 
10(1 SI 


59.08 


l.aiu.f 

1, 5S0. 5 


11 01 
174 31 


30,10 


t.M.v f 
091.0 


111 ■:■': 
1,1 11 


81.02 


1,21(1.5 
7W.1 


23 80 
119 17 


38.18 


3,010.4 
507. ■'. 


201 18 

no io 


48.11 


1,073,0 
1,015.3 


388 11 
11 3 38 


35.18 


1,111 -. ii 
879.1 


187 11 

30 00 


23. 21 


1,01(1.0 
1. !«■:(- '. 


::-xi 11 
lit i:i 


31.04 


1,017.0 
070.0 


2i)3 11 

M 32 


14. 6S 


1, 017. 7 
012.0 


870 I" 
lit m 


38.07 


j.71.0 
030.1 


.-, 51 

ii.i B 


34. 82 


aoB, i 

522. 


tea at 

117 10 


M.77 


021.9 
453.3 


21-3 12 
17 02 


48.08 


638, 


291 82 





* IligU Die base line. 



1856 REPORT OF THE CHIEF OF ENGINEERS, U. S, ARMY. 
Tablk L— Tabulated rtnulin w/ ike tertiary triangiUatian of Red River, etc.— Cont'd. 



Side. 



'218-217 

ill— 219 

210-218 

SIM. 22'1. 

WW 'Mi J 

21*- 221 

221—220.-—.. 
230— 239. . 

222—221 

as— sss""".! 

321—222 

J22— 231 

221 2 : ::l""ll^ 
2 |5 ig _ 

•is— i 'eh' 



-.'■, .. 

228—325 

848— 147.... 

txi—ssx 

226—229.... 
22;>— .27.... 
227— 228.... 

828— S88 

129—231..,. 
221-228.... 

828—230.... 

230—231...,. 

231— 23;J.... 
2S3— SBO..-. 

230— 232.... 

231—233.... 

283—305.... 

235—2*2.... 

2T3— 3M,„. 

234-235.... 

235— 235a .. 
n::ifl— 231 ... 

234—23D.... 

23(1— 235(1 .. 
0235—237... 

237- 230.... 

230—238.... 

238—237.... 

137—239.... 

239—338.... 

238— £48 ... 

240— 2:-;0.„. 
930—241.... 

Wl—240.... 

240-213,. „ 
21;>-24l.... 
24 1 —242.... 
242—243.... 
242—244.... 
244-243.... 
343-344.... 
345—24*.... 
211— -.'4 'I.... 
24«— 245.,.. 
345-247.... 

247—241! 

•Jill-- 21.-... - 
248—347.... 
847—340.... 
243- 218.... 

348 -sso.... 

230—310 

219-232.-.. 

SCO 

250—251.... 
251— 2J2-... 
2M -214.-.. 
251- 583 -■ 
288— 198.... 

! 3- sat-.. 

.:.( B».-.. 

255 253.... 

6— . 

25d 2'..;.... 

258.... 
25K— 258.... 



Dititanca. 



J refer*. 
021.1 
1, OKI, 4 
096, 3 
911. B 
14,1. 2 
SOU. 1 
857. 7 

1,384.7 

783,4 

I.;-!,'./, 

1.0)9.8 

1, 279, 

K-2. 4 

1,118.1 

7o%B 

1,21'.'. 2 

HV7.0 

fiVJ '■ 

C14.0 

9BS, 1 

503.9 

806, 2 

151. K 

usa i 

70S. 2 
784.4 
425. 
776.8 
091. 
H71, 7 
471.4 
Ti>: :: 

853. i 
WD, 7 
on. s 
eoa. o 

637.8 

1,038,8 

770,4 

1. 208. 1 
720.0 

1 ir;;i '. 
780.0 
750. 2 
BBS, 8 

1 .7 

>,:,;>,. ; 

040. I 

i.ii. : 

1,129.2 
841.6 
080,5 
11 ;il. r, 
'•00.0 

1. 022. 2 
077,1 
U34. 7 
Ml. 8 
141.1 
721.4 
471.0 
M2II, 2 

i."0. o 

fii*2.7 
181.7 
573.0 
1011, 2 

KJ2, i 

522.5 
K.--. li 

632; I 
B3S. '.' 
521). M 
70^.0 
IDli. 5 
722. o 
rail. I 
SHI. i 

tot, I 

834.4 

ere. (i 



Azimuth, 



153 13 

2113 88 

78 58 

SHI If 

1 77 n 

.■ton 20 

73 11 

2*8 ()7 

140 15 

277 21 

e oa 

21 '1 OS 

182 41 
301 15 

O'J r>8 

280 57 

V-;-: ■■■•, 

209 48 

■.',■, ■. :'. 

am 03 

105 OS 

318 89 

IBS 00 

2!il 57 

S2 ;t7 

m n 

10G 20 

,i!4 IVJ 

100 00 

321 22 

213 21 

:>02 211 

88 43 

308 57 

1S7 C3 

323 55 

!■ i : 

:i27 on 

184 10 

320 H 

110 SO 

:i: - i; 

ISO 88 

31 r. 10 

78 15 

2112 50 

1M 30 

21)1 57 

08 51 

200 55 
148 03 

7 40 

215 35 

mi; 13 

202 57 

345 48 

01 UK 

311> 37 

1117 01 

::.; 51 

IS! 88 

323 12 

183 43 
311 00 

77 43 

Siill 11 

183 13 

328 24 

117 47 

201 52 
52 37 

310 27 

125 51 

371 51 

■14 13 

2KO M 

):■( 1H 

317 HI 

207 CO 

343 27 

1-20 III 



! :i.-v;il vmii. 



MeUrt. 
34,00 

40.81 

38.48 

34.86 

30,50 

33,90 

36.90 

32.911 

35.47 

41. 51 

41,32 

33,02 

47.71 

35.35 

3i.i-i'; 

36.00 
35.18 
33.51 
35. 24 

33. H7 
41. 50 
33,05 
34.41 
34.24 
35.20 
33.80 
34.23 
35.03 
33.08 
34.04 
33.57 
34.53 
33.53 
35.54 
27.71 
33.02 

34. SO 
32.00 
33.10 
33.70 
24,18 



APPENDIX W — REPORT OF CAPTAIN WTLLARD. 1357 

Tablb l.—TabidateA resnlls cf the tertiary Iriangalalion of Red JBt»r, etc.— Cout'ii. 



Side, 


Distance. 


Aiimntli. 


Elevation. 




Mlert. 

006.4 

(if, LI 
008.0 
648.3 
613. !t 
518. s 
Btfl.O 
800. If 
OKI. 2 
1, 00.1. fi 
J, 700.8 

ma. s 

1, 56f>. 7 
1,431,3 
1,1 112.7 
1,030.7 
1, 005. 2 
1,311.6 
1,0611.4 
1,148.2 
J, 157, 3 
1, 32a. 1 
1.334.8 
1, 080. 8 
1,660.1 

1 11-7. 2 
1, 620. 3 
1, 207, O 
1,652.2 
1, 134. 3 
3, 17ft 3 

1. 001. 3 
1,623.6 
2, 130. 5 
1,818.6 
1,831,1 
1,416.2 
2,311.6 

2. 548. 4 
1,577 7 
1,841.1) 
1,800.0 
1,703.2 
1,623.8 
2.680.4 
1.241. 1 
l,TJ>. I 

[.:<■«. 7 

1.1177 li 
1,360.4 
1, BOO. 6 
1,454.1 
!, 434, 1 
1.148.7 
1, 825. B 

2 151.0 
1,881.0 
1,4(8.7 

1,24:: n 
1,170.0 
1 , :,":>. .'■ 
J, 035. 7 
I, 661. 
1, 781. 4 
2,461.8 
1,747.3 

1, S37. 1 
1,796.6 
1, 826. 3 
3. 700, 8 
3, 813. 

2, 554. 3 
2,313.0 
1, 707. 6 
1, 928. 
1,430.8 
1, 286. 

010.3 
1, 285. 3 


o ' 
2*8 37 
V, 27 

207 45 
173 10 

208 23 

310 M 

77 07 
233 U 
331 50 
108 SS 
U33 40 

SB 34 

335 12 
1*7 10 
323 44 

79 2ft 

311 20 
.,.., "'I 
..li r, ■ 

70 43 

00 47 
126 07 
354 M 
•239 33 

13 20 
14" 47 

18 47 
210 35 
3 33 
135 41 
6 40 
228 03 
328 11 

98 46 

331 27 
222 « 

312 33 
1.-5 '-'- 
327 Li I 

H 23 

332 22 
;i ■-. ; , 

336 14 
90 23 

:;,..('. 50 
173 28, 
38 47 
"05 43 
319 03 
184 31 

309 03 

78 42 
307 3* 
193 03 
■>2 BO 
133 03 
273 41 

11 15 
322 H 

110 ;so 
205 05 
171 30 
272 43 

.",7 .","■ 
283 07 
]4!l 27 
20J 29 

20 50 
280 03 

6U 51 
3^2 *3 
140 51 
389 1* 

32 00 
258 09 
130 56 
.; il : 1 

IX ■ ii 
290 36 


Utter*. 
35.02 
34.66 

35.02 

35.69 
35.63 
38.18 
30.41 
30. 34 
35.63 
35.23 
34.82 
35.08 
36. 10 
34.47 
42.20 
31.95 
30.09 
35.38 
33.11 
34.85 
33,16 
33.86 
34.91 
32.26 
32.37 
31.96 
LJ2.95 
31.53 
32.45 
32.81 
31.72 
33.78 
31.43 
31.01 
31.33 
32.24 
32.56 
31.40 


257 353 

25*— 260.. 


200 237 ■ 


157 N.B 


N.K.-S.B* 

H li, ''00 ........... 


200 N,B 


ttOT'J S. If. 


S. II.— 201 


2uJ 281 


261 20.1 


son 202 


202 204 

28*— 203 


203 284 

205—285(1 

o203 204 


;B4 260 




n26'.-ifl7 

207-268 


267— SUB. 


268—270 

270—200 








£72—272(1 


















278— 278 

277—270 




282-270. 

279-281 

281-282 


MS— 381 

282—281 

•>g( 283 


283-285 














2811— 988 










289— 2H9» 

(1280—200 





KKO HO 117 



* Colfnx Iimo lion. 



18ft 8 REPORT OF THE CHIEF OF ENGINEERS, U. S. ARMY. 
Table 1. — Tabulated remits of the Urtitmj triany illation „f Led River, etc.— Cont'd. 



SUa. 



2fii— 2m 

its— £93 

203— sol 

391— 389. 

999—988. 

202- 2iu 

294— SB 

203—205 

MS— 231 

aw— 'jm 

sua— >85 

205— 2'J7 

207-296 

2B6-2U8 

2»g-'!0T 

297—299 

299-29S 

29S— iS.lV.B 

S. W. [!.— S.E. E" . 

ir.K.B.— son 

jr. E. 11.-298 

208—300 

:hhi— 299 

zoo— 3ai 

801—300. 

301—303 

303—300 

30o— :w2 

303-303 . 

302— Mn. 

301—303 ..... 

303-305 ...... 

303—304 

305— 307 

307- 301 

801—308 

800-307 

300—308 

308—307 

807—31)9 

309-30H 

808—310 

310—300 

300—311 

311-310 
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—0. 1(128 


n 1: 


_o 3CI0 


40.3 




f.fl.4 


—0.(1924 


.'>.' 4 


-0.7581 


St 7 


+0.0290 


SI. 7 


—0.01 JO 


U J 


—0. 5DL13 


08, li 


»,MI» 


I'". 3 


-fD.41'1',1 


83, S 


— t 6378 


83.1 


+0.U503 



S ut tli. 



McUrt. 

— 3.581*6 
—I. 2338 
+«. 0432 
—1.0817 

-0. «8S 

+0. 70 '6 
_ 1. ]<■:;; 
—1 8 '02 
-0.7507 
+0. 7180 
»-"i 

+0.5548 
-0.3430 
+0.7755 
_1.30S4 
_41. (HCl 
-0, 0v=i9 
— 0.31SI 
— (1. Ll'iit 
+1 3233 

_ o. ie>i 

_0 3017 

■ 
.1 on 

—0 JS40 

+ao33!' 

— fl.0137 

I 

-0 ;',» 
+0.40*>« 
—1. 0449 

-,". i'',40 



II IV II. 



—3.5848 
— I.2^'i9 
+0. KM 

—1. o-ais 

—0. 4507 
+0. 7003 
— 1. 1005 
-1. 8:i0l 
—0. 7522 
+ fl. 7I3B 
— .8737 

+0, s:>58 

—0. 3433 i 
+0.7738 

— i.sion 1 

—11 !:■:"- 
-0.0891 

—0.2103 
— O.O-ii!) 

4-i.flssa 

—0. 1810 
—0.3038 
+0. :«i>; 
-0,0045 
—0.7582 

+o.o;ti5 

—(1.0144 
— 0.51)04 
-0. 55U3 
-11. KM 
— 1. IV414 1 
+0. 9523 i 



llljlTVlT. 



E.T. 
E.T. 

R. 
E,T. 
E. T. 

U. 

XI 

IV. 
E. T. 

1!. 

U. 
E.T. 
E.T. 

E. 
E.T. 

K. 
E. T. nail P, 

It, 

Jc. 

K. 

It. 

R. 

K. 

It. 

K. 

K. 

«. 

K. 

R. 

K. 

It. 

B. 
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Tubulated results— Continual. 
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flench. 



T.V..M-- Contirroetl. 

140. 

ISO , 

151 , 

152 

153 

151 

165... 

10 

1ST... 

w 

160..... 

P. B. M. . 

57 

T.B.M.J 

1 



3... 
*,.. 
6... 
«... 
7... 
8... 

B... 
Id... 
II... 
B„. 

13... 

14... 

IS... 
IB... 
17... 

IK .. 
U .. 
»... 
21... 

St... 

24... 

25\. 
20... 
27... 
28... 
26... 
30... 
SI... 

a .. 



84.. 

SB . 
SO.. 
ST.. 
38.. 
88.. 
4(1.. 
41.. 
42.- 

II.. 

41.. 

46 . 
40... 

4*4,. 
47.. 
471 

4fi' 
49 . 
50.. 
51 . 
«„ 

63.. 

-.1 . 

56.. 



UwUtiiv. 



iimi-1m.| I,urt - 



Situt. 
1.6 

i. e 
2,0 

2.3 
2.0 
2 
3. 1 

2.0 

1.6 
J. 6 
LB 

1.1 

'j. B 

an. 

1.7 
1.3 

La 

1.0 
1.3 

1.1 



3.3 
0.0 
1.6 

1.1 

i.e 
o.O 
a. 2 

i.i 

1.1 
2.2 

i.s 

i.e 
1. 1 

2.(1 
1.4 



2,0 
2.0 
1.3 
0.8 
2.0 
!!. -, 
1.0 

a.o 

l.T 

o.o 

2.7 
0,0 

.Ml 
1.0 

1.8 

l.T 
1.1 

(1,5 
1.0 
1.0 
2.1 
1.6 
ID 
'.1.4 



S.O 

1.8 

l.T : 

l.'i 

2.2 

T'r. 

i . i 

0.5 



/.'if,,,-. 
05,2 
60. N 

<w.« 

71. I 
73,1 

7 -.. ;■ 

77. S 

SI. 3 

82. D 
84.8 

8S.0 

(If. 4 
1HI 1 
02. I 
Oil, 4 
01.7 
05.7 
07.0 
OH. 1 



Difference of Qlavntiuu. 



I'.i. i 
100. 

mi. s 

102.7 
104.0 

loa.s 

10R.7 

Uill K 
112.4 

1 1 ;. ■-, 
US. 7 
117. u 
ll&U 
I'.i). o 
122.6 

123.0 



136,5 
128.5 
120. :-■ 
130. 
132,0 
135.2 
130. 8 
JUS! H 
141. 5 
142.4 
145.1 
1*6. 7 
148.0 
160.1 
152.3 
ISt. ii 
156.1 
166. 6 
166. 6 
162 
ISO. 7 
101.3 
108.2 
163.6 



Monti. 



105, 6 
107,4 
1011 1 
170. T 

MS. o 

1T4.4 
110.11 

177.3 

' Eivur cruwluj;, 



Mrfrrr. 
+0. 27«3 
u. :■>.)! 

- v.: ■mi 
—ft 3391 

- -2. 71 IB 
+0, 4155 
-HI HBOt 
—0. 1401 
+ 0. 0362 
-0.95SO 
-Mill 

4-6. D4C3 

4-1. TUT 

". '.ii/.: 

+.0, 0008 
4-0. 1003 j 

|| i;r,. 1) 
I ii 41*40 
-0. 8874 

■ a. 1180 
-l.ailo 

-I. 123S 

;.-'. 
+ I.4M60 
-1,01117 
-0. M87 
-0.071(1 
_l. 1071 
4.0. oom 
lo. 7307 
_1.20O9 
-I.0.42fi2 
4-2. 0737 
-2. 3 1 72 
! l.nli.:l 

- 1, 3"28 

4-1. eer 

4-0. 3475 
-1.4163 
-2. 4430 
+ 1.0K.0 
-0.1007 

0. 1..:,, 
-2. 1408 
+1. 17BK 
-2.1708 
+1-43110 

i.l. IB2I1 
-0.8010 
-0.0534 
-0, 5015 

— O.01IB1 

— 1. 3004 
+ 0. 9000 

— 2.3534 
4 2,4131 

— 2.0020 
i , •. IHHI 
-13.0252 
4 0. 10S1 

— 0.3201 
+ 0.2.MM 

+ o.owis 

— 1.0437 

— 0...T17 

— 1. im«, 

— 11.0206 
+ 0.4010 
+ 0-5220 

— B.K3K! 
i U.MS0 



Nona. 



' - ... 



Ifrtrrt. 
+0.271(8 
-■-»..'I8 in 
—0.6573 
— 0. 62112 

2. 7 DIM 
+ 0.4533 
-j 0. 1)051 
— O.IV.IT 
( ii, (323 
-0. 0543 

u.llm'j 

4-0.0470 

-J-1.MB5 
-2.0602 
u.tiwii! 
-j (1. 1021 
-0. iilBO 
-1-0.4071 
-O.BaOO 
■)■::. 1330 
-1.0T03 
-1.12T0 

j (I. 1768 
■1 1.4807 
-I. OH27 
-0, £523 
-0. 00150 
-1. lo.'.l 
+0. DOTS 
-0. T380 
-1.2024 
U-0. 421)0 
+2. 0770 
-2.341)8 
■U.Otfid 
-1.3103 
4-1.64*.0 

I ii. :tt». r , 
-I.40S7 
-2.4471 
+ 1. OWO 
—ft 1110 
+0. 1568 
-2. I4B0 
4-1.1800 
-2. 1821 
+1.4301 
-0.1567 
-II. hiW 
-0.06T3 

-o. Biaa 

— 0.O12O 

- 1.3100 | 
+ 0.0086 | 

— 2. 3640 | 
■(■ 2.4400 I 

— J.WKI7 I 
+ 15.41-08 ; 
— 13.02011 I 
4 0. 10*3 , 
-- 8,326* 
+ 0.2J77 
+ 0.7085 

i.i4i;7 

— 0. 6744 

— 1.20W0 

— 0.1.200 
+ 0. 4 Ml 
4- 0.6210 

— ■.'. ,,....: 
+ 0.5680 



t! 



Vrtrrt. 
+0. 2720 
+ 0.3811 
— D. 5MS 
—0.5211 
-2.70MJ 
■I- II. 4104 
-i 0.002m 
—0. 1466 
4 0. 0343 
-0.0SU2 
—0.1100 

+0.0406 

4-1. 7020 
-2.0ri5B 
-10.0001) 
1-0. 1012 I 
-0.0617 , 
40. 4050 ; 
-0.8H07 
4 3. 1305 ' 
-l.OiOO , 
-1.1257 
O.170O 
i m. ,:i 

-1.0022 
-6,6506 
- 0, 1)703 
-1.1001 

-j n.ossio 
1ft 7374 

-1.201U 

j ii. i 

-1-2.073* 
-2. 34 In 

I. I Hi: 

-1.3106 
4-1.0410 
4 0.3480 
i.ti:-,, 
-2.4450 
4,1. WM5 
-0,1107 
+0. 1547 
-2. 1403 
+ 1. IfM 

-8. IM.I« 
+ 1.4280 
-0, 1530 
u. BMO 
-0.0663 
-0. , r ,060 

— 0. 0100 

— 1.3086 
-I- 0.0002 
_ 2.3541 
4- 2,4410 

— 1, 1'OLli 

+ 16 48(9 

— 13.0200 
t 0. 1084 

— 0. 3274 
4- 0,2600 
+ 0.7028 

— 1. 0453 

— 0. 5745 

— 1,1907 

— 0237 
-1 0.4033 
-t- 0.5232 

— % 5352 
4- 0.60BS 
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Tabulated resulu— Continued, 
SHIlEVErollT, LOUISIANA, TO GRAXD BEND, LOUIS LAX A-Contin nod. 





D'wtjmoe. 


Difference of elrvition, 




Bench. 


SEE ta* South - 

mart.. I' orl ' 


North. 


M...I, 


Observer. 


T. B. M.— Continued. 

17 

M 


Jules, I Rftos. 
1.9 179.2 
1.5 180.7 

1.1 181. a 

1, 11 1 1£2, It 
0,1 183,5 

l.t j 1X1.0 

12 185,8 
1.3 | 187.0 

1.2 I«! 
l.t lliftS 

i.« rw.8 


AMffl. 

0. 1 l» 

+ I.0MI 

— 0. 1057 

— 1.1663 
+ 0. 781 T 


Itrlrrt, 

— ii. |[ 57 
+ 1.0831 

— 0. 1087 

— i. ia« 

+ ft 7797 


Mftrrt. 

— ft 4100 
+ I. 0848 

— 0.1077 

— 1. 1622 
+ 0. 7807 

— 0.8112 

— 0. £949 

— ft 3007 
+ 0. 2857 
4- ft 0507 

— 1. 7940 
+ 0.2094 
+ 1.1170 
+ 1. B7B8 

— 0. 8012 
+ 0. 0595 
+ 0. 574* 

— ft (i65B 

— ft 5808 

— 0.2102 
ll. M-15 

— ft 0218 

— 0. 6139 
1-0.1686 

+0,2352 

—1.0580 
—0.7*58 
—0,5305 
+0.1608 
—2. 1708 
41.9680 
—0, 7019 
—0. 0127 
-0.1123 
—1.8183 
+ 1.7B18 
— J. 2315 
4-1. 2307 
—1. 8700 
+1. 1821 

-1.370B 


E. 
«. 
& 

K 


Ml 


en. 




Ji. 
R. 
R. 

a. 
it 


M 


oi... 


i — ft 2963 — 0. 2935 
- «l. 3029 — ft 29H 
-f 0. 2830 + 0, 2£7J 
+ 0. 0*80 + ft 0523 
— 1.7951 — J. 7WI 






H. 
R. 
R. 
R. 


US, 


m 

no*....... ,. 


"i'i 

3.8 
2.0 
l.S 

2. a 

1.8 
3 1 


193.8 

'l97.'0 
201. 7 
2.14.3 
l: V .i * 
2<S. 4 
210,2 


+ I.J18J 
-r 1.8701 

— 0.7S93 
4 0.0623 
■f 0.5761 

ii lElll 

— 0. M05 

— 0.2100 

— ft 5656 

— 8. B213 

— 0,6 132 
+0. 1012 
+0.23.11 

—1, 0530 

_n.7i:oi 

0,5308 

■ ii. 11.12 
—2. 17,18 
+ 1.S07I 
— 0. 7M2 
-ft.ojl! 
-0. 1133 
—1.8178 
+ 1.7016 
— 1,2314 
+1. 2253 

— i.d«H» 

+1- 1818 
—1.3693 


■■ 1. 1150 

-f- i.wws 

— 0.8832 

+ ft 056* 
+ ft 5728 

— 0.6879 

— ft 5C0S 

— 0. 21*4 

— ft5«35 

— 0.9223 

— 0.8147 
+0. 1690 
40.237* 
—1.0591 
—0. 7479 
-0.5.1113 
+o. 1*W 

—2.1680 
+1. 9689 

■i. Cti7 

—0. 0408 
—0,1112 
—I. 6101 
+ 1.71C21 

- 1. 2:iir 
+ 1. 221*1 
-1.8701 
4 1. 1*27 

-1.3726 




R. 
R. 






Ti. ..:::::::;::: — 


R. 




R. 
H. 
R. 
R. 
B 




78 


H 215. S 
2. 4 218.2 

1.0 1 -.122.2 






R. 




R. 




\l. 4 

5.1 
11.2 
l.S 
1,2 
1.0 
l.fi 
1.7 
l.S 
1.7 


227.11 
M3, [I 

.. .,, ._. 

241. 1 
U .'. :t 
2*3.8 

'.'i'.: 

2*7.* 
2*8.7 
250.4 

9 V tl 


R, 




E. 




R. 




B. 


») 


£ 




n. 




B. 




B. 
11. 




b. 

a 




ft 1) MS 1 


B. 


Ill 


1.8 

1. :i 
0.3 


255, o 

256. 3 
258.8 


B, 




I 


UV.i 

08, 


B. 








■ 


Rlrur er< 


isalng. 









Table [i.—Denriii lions and elrrationa of prtctit bench-marks from Delta, -Louisiana, to 

Hrattd jlenil, Loitii'mna. 

JAdiilitjint EuninecrT, U. Rnnibaoer, chief of party.l 

[NOTE.— All bench mark monuments, when not olhor*1»e described, consult of pieces of limestone 

D. S. 
46 centimeters miuoro anil U centimeters thick, marked 6 with spherical beaded copper lioIU leaded 

In upper flu.' »-, nml hurhil 12 taster*, under cround access beinc given tbronjib 12c™ttnieter Iron 
pijieB ik I un toil. Kuoh tjit.ii I.lh n emt-lnin cover, flwtetiod bv a horiiwnl*l bolt tbioutjli cap and pipe. 

l r . S K 
llio cap ii:ii n M nml I i,h, and lUo lotii-M "o raised on top. Elevation* are eipTfttsed in meters 

li. M. 
"Ii'iv. ilu'Ciiiro D.itum and arifili- Intlie ton of tlie bolt in Ihe undergroand stone. Elevation of boss 
"' pi|ifr;ip can Iim found in any euso by wising 1.21 meicn to elovatlon of copper bolt-1 

V. ami (J. S. P. I!. M. SIB. lor dostTijition, see Report Chlnf of Eugineera, 1885, 
Pun :V.T(i. Elevaiion, M.0W, 

I'. Ii. M. % At in.irttie.iRt enruer of the most easterly of tho Viekiburg, ShreToport, 
f 1 "'! Paoifie Rntlriwd Mcction hmtaci at Slmmil Station, Madison Parish, Ln. "^J 1 
i»0.S iiit'tor Boiitli ami 0.3 tnnti'reast of ntirtlieitnt corBfrof hotiso. Eleratlon, 31.,>-^. 

P. B. M. :i. In liorlliL'att comer of rard of Mrs. K. Tltomaa at California Station, 
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Madison Parian, La., about 400 meters south of Vieksbnrg, Rhrevcport find Pacific 
I £ 1 1 i I n i in 1 b ri d ge No. 25, Elevation, 33.070, 

1'. II, M, 4. In southwest corner of yard around cabin, and opposltasfcoroat Karnes 
Station, Madison Pariah, La.; 13.4 meters from souibwest corner of etbbioi chimney, 
and 44 meters north of center of railroad aiding. Elevation, 30,880, 

P. It. M. fi, Hole in head of copper liolt loaded horizontally in south wall of court 
house a! Tallubh, Shidison Parish, La. Unit is 0.(S meter west of West mile of iuiitn 
door and 0,55 meter above floor of gallery. Elevation, 'J4.KXI. 

P. I>. M. 0. Cross-cut on west end of iron door till at smith entrance of Tallutah 
court house. It is uuarly under P. it. M. 5. Elevation, 33,757, 

V. II. M. 7. On earn bank of Lake One, 57 meters north of nasi plot of Vickshurg, 
■Shrevopnrt mid Pacific Railroad bridge and in a southwesterly direction, from Wad- 
(lilt's uaw-iniJl. Elevation, 29.743, 

1". It. 1{. H. At northwest corner of store at Quebec Station. Madison Parish, La. 
Store is 110 meters (uiuthweftt from went end of railroad siding and 00 meters east of 
east end of railroad bridge over Rayon Dispute. Elevation, 20. (Hi I, 

P. li, M. :i. On east bunk ol Tensas Elver, in a southeasterly direction from rail- 
road bridge, and in dlre«t range of second bent of east bridge approach, 8.7 we tern 
smith af center line n( truck. Elevation, 29.1)96. 

1'. B. M. Hi, At Dallas, Madison Parish, La. Bench is 2.35 meters cast of brick 
chimney of first cabin, went ui Tensas River, on north side of railroad track, and 4.1 
meters north of t enter lino of track. Elevation, 2lM0i>. 

I*. B. M. II. In northwest corner of yard of house occupied by section foreman at 
Wavcrly, Madison Parish, La. Bunch is 55 meters Month of center of railroad track, 
and 20.5 meters north of house, in continuation of west wall. Elevation, 30.Utj. 

I*. B. M. 12. On west hank of Raym^ Silicon, near Vickshurg, Shreveport and 
Pacific Railroad liridge. Bench is in direct rangu of (lie fourth boat of west bridge 
approach, 40 meters south of center of track, and 10.H northeast of blazed locust. 
Elevation, 28.801. 

P. B, SI. 13. At Delhi, Richland Pariah, La., in northwest corner of residence lot 
belonging to W. ']'. losley. Bench ii» 27.3 meters south of center line of track, 20.4 
meters east of Catholic church-yard fence, and 1 meter south and 1 meter east of 
northwest. fence corner. Elevation, 34.927, 

P. K. M, 14. At Carpenter's Station, Richland Parisb, La., in southeast corner of 
yard of cabin standing opposite railroad pisiform, lleuch is 15,4 meters north of 
center of track, and 283 meters aonthea.it of southeast corner of cabin. Elevation, 
38.514 

1', B. It, 15. At Holly Ridge, Richland Parish, La.; in yard of residence of \V. P. 
Wiasteod ; 23.4 meters south of front line of gallery ; 1.8 meters west of main door 
to house ; mid IS. 3 meters north of center line of track. Elevation, 39.089. 

P. 1). SI, It;. In eourl-tionse yard at Rayville, Richland Pariah, La. Bench, 0.8 
meter west of northwest corner of "L" in court-bouse front.n.O meter mirth of north 
wall, and HI meters south of center of track. Elevation, 30.063. 

1 J . B. M. 17. Hole in head of copper bolt leaded in lace of " I," of court-house 
front, Rayville, La.; 11.09 muter west of north door, and 0.1 meter above door line. 
]■: lev at ion, 33,992, 

P, H. M. Is, On east bank of Romf River, in a southeasterly direction from Viokn- 
burg, Snraveport ami Poelric Iniilge; TftO motors soulh of center line of track, and 

in direct range of tlrst 1 eoat end or bridge approach; 12.5 mutera from river 

hunk, anil 2'hi metern northi-tml of house. Elevation, 30,573, 

P. B. Si. 10. AtCJirard, Rkbbmd Parish, La.; oast side (if yard of Sirs. Rrushcar; 
4 met. -i» enst :inil 1.5 meters south of southeast corner of brick chimney at eiisl. end 
of Iioiim.; and 2d meters south of center line of track. Elevation, 30.SU1, 

P. U. SI. SO. Hole in head of copper holt leaded ill Dftfttfaoeof Inick ehimnev at 
east end of Mrs. liiiisheiir's boiise at Oirurd, Richland pjirisb, l.n. Holt ia0,3 muter 
from north face of chimney and 1 meter above springing cotitse. Elevation, 32,463 

P. B. SI. 21. In southeast, comer of garden lying in n northwesterly direction from 
railway platform at Crew Like Station, Richland Parish. La. tlench is 4.5 meters 
itftt of aouthvfMl comer of Moris at Crew Luke, 00 lino of front of Htore, and 21 
noters norh of center line of track, Elevation, 26.443. 

1*. B. Si. 23, In northeast corner of yard on plantation of F. L. Whitehead at 
I .onion Station, Onaelilla Parisb, La. Bench is 11.7 meters north and 0.5 meters 
BUI of northeast corner of brick chimney at east end of ati " L " ahaood cabin in 
same van) as bench. Elevation, 25.7H7. 

P. B, M. 24. In gras-s plot south of roiinddinuso at Viekshnrg, Khreveporl and 
laelfie shops, Monroe, Onachlta Parish, La. Bench is in sonthwesl corner of plot, 
9 o i. -iMs north of center line of track and 2,4 meter* east of cast wall of otllce Inilhl- 
uifr. Elevation, 27.094. 

r. B, If. 25. Jk cross-cut on northwest corner of iron-roller plate, sut en gi unite cap 
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Of concrete pier, witb sheet-iron, casinj? at north side of east end of bridge, over 
chitu River, at Monroe, Oimeliila Paris!], La. Elevation, ;!0.ttlO. 



Unit- 



1 . B, M. tfS. Is an arrow cross ( -j — •) cut i» jjranite cap-stone of concrete pier 
wiih sheet-Iron e«siu<; at nortli side of west end of bridge, over Ouachita Uivor. at 
Monroe. Elftvation, 30.8ST, 

P. B. M. 'iT. In northwest, corner of court-house yard at Monroe. Bench is in liiie 
of oak tree* puralh-l to court-house front and midway between two lines of oaks 
n/iraljo! to north wall, -If, meters west and i) meters north of northwest coruer of 
btiildtas. Elevation, 'J9.964. 

I', B. If. 2i. in northeast corner of yard of T. C. Me Lain, West Homos, Ouachita 
Pnxieb, Ln,, at southwest, comer of Cotton and Nat c li i toe lies streets. Bench is 9.B 
meters east of center line of MeLain's house and 10 metea north of north face of 
brick chimney at east nidi* of house. Elevation, SU,S1& 

I', D. M, IK). At north west corner of seel inn -house yard at Chcniero Station, Oua- 
chita PacMi, Lu. Bench i* t7.fi meters south of center line of track and &V7 meters 
east, of Vtckalraig, Shreveport a.mt Pacific pile bridge Xo. HI. Elevation, 33.404. 

P. It. M. lift. At northwest corner of yard of C, C. Harris, (Talhonn, Ouachita 
Parish, La. Keneli is 18 meters west nn<] 7,o meters north of northwest comer of 
Harris's himse, and 4u meters south of renter of track. Elevation, 56. few. 

P. B, M,:tJ, At Chondraiit. Lincoln Parish, La., 1 meter east and 4.4 meters north 
of soul Vast comer of Farmers' Union office, and 6'fi meters north of center Hue of 
track. Elevation, &2.&9A, 

I', li. M. 33. In conrf-hooso yard, Ruston, Lincoln Parish, La. Bench ts l.fi mo- 
tors south and 1,6 meters went of southeast corner of hriek building used as sheriff's 
Office, at. southwest coruer of Louisiana and Vienna streets. Elevation, [03.030. 

P. 1(. SI, :M. Is SI) meters northwest of plat form at. Alleo Orecn Station, Lincoln 
Parish, La., 4(1 inerors north of center line of truck, 1 meter east of frame store, and 
ii7 meters northeast of glazed oak. Elevation, I06.8W. 

P. It. M. 35. l\x northwest corner of yard of Mr. Madden, Simsboro, Lincoln Parish, 
La. Bench is 1 meter from street line, I meter from fence on west side of yard, 
and 94,6 meters from northwest comer ol house. Elevation, UKi.SN. 

P. II. M. 36, hi southeast corner of section house yard at Arcadia, Bienville Parish, 
La.; C.7 meter* south and fi.5 meters east of southeast corner of the most easterly of 
foui'seetion houses; 34 meters north of ceuler of track. Elevation, 118.0-1'J. 

Pi 11, M. ;i7. In northeast corner of Colbert Hotel yard, Gibbslund Station, Bien- 
ville Parish, La. Bench is 1.3 uiolers south and 1.1 meters west of northeast fence 
corner, anil :J1 .l> meters south of center of track. Elevation, 79J8B. 

P. B. M. IIX, In northeast corner of gut yard at Tnvlor Station, Bienville Pariah, 
La. Bench is M.5 motors north and 8.3 meters casl of northeast corner of gin, and 
17. fi meters south of center of track. Elevation, 7'.',7U. 

P. B. M. 311. In southeast eonier Ol yard of P. II. Mcf'.iry, Duhberly, Webster 
Parish, La. Bench 1.1 meters north and 1 meter west of fence corner, anil 1 1,8 me- 
ters from southeast comer of brick chimnevat south side of house, Elevation, SLUM. 
P. II, M, 10 In northwest corner of Mr, Allison's yard, Sibley, Webstar Pariah, 
La, Bench is 1.1 meter sunlit ami 0.8 meter east offence comer, *J8,8 motors south of 
center hue of track, anil 15 meter* from northwest corner of house. Elevation, KLTftl. 
I'. H. M. II. On east hank of Bayou Dorr heal, near Vicksbitr^, Shrevejiort ami Pn- 
eiflo Bridge. Benob is In direct, range of second bent of east bridge approach ; 22 
meten Mouth of center of track ; and 'J*».5 meters cast of draw span of bridge. Eleva- 
tion, 49.139. 

P, B. M. 42. In DO*thwe*t £d*R«T of field owned by D, B. Doyle, at Doyle Station, 
Websi.tr Parish, La, B-ncb is -t; -tors south of Fanner's Alliance Building, SO me- 
ters soul beast, of Southeast corner of Doyle's store, and directly southwest from sta-. 
tion plniibnii. Elenrtlon, 74.rJL 

P. B, M. 4II. In southwest corner of J. T. Bdwerds's yard, Ilanjjhton, BoMIeT Par- 
ish. I,t«. Bench is II. d meten south and KU meters west of southwest coruer of 
icsidence. Elevation, IK'.i-W. 

P. f!, M. II. In northeast corner of yard of Oliver Williams, fhideau Parish, La. 
Heneh is h.fi meters east ntul -1.r. met ets north of northeast oorucr of residence, and 
21. It llietci'NBoulb of center of track, EleVfttlOD, 08.274, 
P. IS. M. 4.'.. Same us £ W. li. of Bhraveport l.ase line. On west side of Red Kivev, 

opposite Shrevcport, al t 300 tnet«ra iVom Bossier end of Vlokflburg, Sbrovepott 

und Pacilie Bridge over Kod Kiver, and 20 meters south of track. Bench is in iiort h- 
w it Burner of smatl (ield, where road from southeaat turns northeast along track. 
Elevation, SS.itTOi 

P. B, M. 4tt In northwest corner of van! or the pnhlio huildiiiE at Shrevejiort, 
La. (tench is |,a meters east and f>."> meter south of fence corner, and 28 meters north 

ol tltweel iut of builditif;. Elevation. 84.433. 

P. H, M. IT. In KKltliweet portion of field on Kincsld Place, left hank of Red 
Hivor, Bossier IMrish, La. Bench ie llii meu-rs back of levee ou river from, 60 
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meti mtoI .H'l.anl; of n:j yuii, :mil tiu hh'Iitn northwest front Mltta lttat»ling Bad ttt 
Ixivmi and back cf li'voe. Elevation, 50,138, 

P. B. )I. -18. At Loins Lauding, right bank of Red River, Caddo Parish, La, Bench 
ia in northwest oomwofyard of Captain Kobaon's store, 4tj.5 meters from river, 1.5 
nti'ti'VB bask of store, and ,"i0 meters sout.li of dwelling house just above tku Biota. 
Elevation, 54.230. 

1'. B. M. 40. At bend in levee, about 'J.lHiO meters south of gin on Cash plantation, 
right bank of river, Cnduo Parish, La. Bench i» 137 met its .from river, 83 meters 
nnrlbwost of bayou, nail it meters uorlb of lli"iti tee nu outer si Jo of levee. Eleva- 
tion, StJ&NS. 

P. B. M. 50. Kcar Caspian* Landing, right bunk of river, Caddo Parish, La., ou 
J, II. Hutchinson's plantation. Bench in 2.5 meter* east, nf gi», LiO mulura from river, 
and 40 meters south of public road. Kiev at inn, r.l.Wuri. 

I 1 . 1J. M. 51. lu southeast corner of l>r. T. Allison's yard, Oampo Bello plantation, 
Caddo Parish, Lu., right bank. Bench is Iff meter* from river, I!) meters north ana 
3.9 meters east of southeast corner of house, and about 3(iu meters sotit.lie.ust of gin, 
Elevation , 50.810. 

V. li. M. 52. On Bonner's plantation, Cudilo Pariah, La., right bank. Bench is 8 
meters north anil 2 meters east . ut cabin occupied by S. Smith (colored), 183 meters 
from river, and 'AIM) meters southwest of u gin standing at lirst baud of river to (ho left 
below Bear Point Lauding. Elevation, 5u.tlJ7. 

P. 11, M. 53, On Slriugfuliow's plan ration, near Howard post-oflire, lied River Parish, 
La., right bank of river, Bench is in southwest corner of yard of cabin occupied by 
S. Johnson (colored), 23.5 met era south ami d.H meters west of cabin. Cabin stands 
300 meters southwest of plantation house mid 200 meters south of giu, It is the first 
cabin south of post.-offlee. Elevation, 19.973. 

P. li. M. 54. In yard of Thomas Dell, just below month of Loggy Bayou, on left bank 
Of river. Bench is 10,1 meters north of residence and 15 iiielcr.% from river bunk. 
Elevation, 50.005. 

P, B. M. 55. In southwest corner of lot owned by W. P. N> ailinnni^Ii, at East Point, 
Red River Parish, La, Bench is Io.fi meters from river, 3,5 meters south of James 
Foley's warehouse, and O.U meter from front fence of tot. Elevation, 40.39 1. 

P.B. M. 60, On Crichton's plantation, lied River I'urish, La,, left bank of river. 
liench is in southwest, corner of yard around two cabins standing where river makes 
an abrupt turn to the right. Cabins are about 100 meters below Mr. Crichton's rosi- 
dene* and 100 meters to loft of the public road. Elevation, 48.104. 

Pi II. M. 57. lu northwest comer of court-houso yard at t'ousliattit, Red Kivcr Par- 
ish, La. Bench is 1 meter from north fence line, 1 meter from west fence lino; and 
33.2 meters from northwest corner of court-house. Elevation, 46,469. 

P. B. 11. 58. lit northwest corner of yard of Methodist church, at Coushatta, La, 
Bench is 0.8 meter, from north fence line, 0,9 meter from west fence, line 31 meter* 
from east fence Hue, and 7.0 meters from northwest corner of church. Elevation, 
4(i.o 13. 

P. B. M, 50. On Upper Brownsville plantation. Red River Parish, La,, in north- 
east corner of garden back of a negro cabin, standing about 000 meters southeast of 
Lake End Landing and 300 meters from bank. Bunch is 10 meters southeast of 
southeast corner of cabin. Elevation, 1 1,718. 

P. 11. M. 60. On property of George Johnson (colored), next below lloyco planta- 
tion, Natchitoches Parish, La,, right bank. Properlv lies Just above Old River and 
to left of pnblie road to Camptl. Bench is 1.8 meters from north lino of residence 
and ou line with front of gallery. Elcvittiou, 43. i Pi. 

P. B. M. 111. In northwest comer of yard ot S. O. Molaiieon, l,e Vussur plant ft! loa, 
Natchitoches- Parish, La., at lower end of (Tioss Point Bend, about 3 kilometers below 
Cauipti, Lu. Bench is 8,6 meters northeast of front line of gallery mid 0.3 meters 
northwest of northwest line of house. Elevation, 42.38f), 

P. B. M. 02. In small yard adjoining Willow post-oMro building, Natchitoches 
Parish, La, Bench is 3.5 meters south of south line of post-office, and 3 motor* west 
of west line of post-ollice. Elevation, 42.401. 

P. II. M, 03, In southwest, corner of yard of l|. P. Galium, Nact hi todies Parish, 
Ln„ opposito lower end of Tiger Island, and ou east bank of Fuusno River just above 
where it branches, liench is 30 meters west of west line of gallery of residence 
and 5.5 meters south of south line of residence. Elevation, 40., 102. 

P. It. M. C4. At. St. Maurice, Winn Parish, La., in southeast corner of inelosuro 
snuihea-ttof E. W, Tedlie's store, u.h meter northwest of northwest line of front gal- 
lery, and 5.2 meters southwest of southwest hue of since, Novation 30.005. 
. y }}: M * ftr '- °" plantation of C. C. Dunn, I Iran t Parish, La., near a cabin stand- 
ing .!<.. uieiers above Dunn a Luuojng. Bench is 5.1 meters south of south wall of 
csbin and 8 meters east of eaal wall. Elevation, 38.100. 

P II. U. 00. 0„ plantation of Dr. R. E. JitokNon, NaVeWtoehca Parish, La„ about 
Lj kilometer* beluw town of Montgomery and on right bunk. Bench is In kortueua. 
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lorner of Dr. Jackson's yard, 31.6 utelers east of east wall of bouse, and S23.3 meters 
north of north wall. Elevation, 3(5.413. 

P. B. M. 07, On .(, A. Williams's plantation at Boston's Landing, Niifehitocbea 
Parish, La, Bench is SO meters cust of east wall of plantation house ami 14 meters 
south of south wall. House stands hi) meters below month of Little River. Eleva- 
tion, 34.297. 

P. II. il. 69, On right batik, opposite dwelling-house on plantation of Isaac Mc- 
JliUs, And about ii.4 kilometers above town of Colfax, La. Bench is referenced m 
follows: No. 1, til a j. i'<l oak tree southwest of bench, (i meters distant; No. 2, blazed 
oak northwest ol bench, 11 meters distant; No. 3, & 248 north of beucb, TO meters 
distau t ; A 248 is on tiiYta bank 260 meters below month of small bayou. Elevation, 

aa.376, 

P. It. M. o'lt. In jiiut ii-A uh(, corner of court house yard, at southeast corner of Sec- 
ond ami Main streets, Colfax, Grant Parisli, La, Bench is 8.4 meters north of north 
wall of court-house Mod lii.'i meters west of west wall. Elevation ;45.49d. 

P. IS. M. 70. On plnnt.it ion of Mrs. A. C. Deal, Grant Parish, La„ about 2 kilome- 
ters above Fair-mount p«st-oJ)ko nod opposite De Loaebe's Hock. Bench is in south- 
east corner of yard on west side of Mrs. Dears stor<>, 5 meters sonth of south wall of 
store, and ft. 4 meters west of east wail. Elevation 35 ML 

P. B. M. 71. At Bcyce, Rapides Parish, La., nest tofebce in ft>ld belonging to Mr. 
Boyce, and at aught of lane runnini* back from warehouse, along north side of town. 
Bench is 42 meters west at&mt wall of J. T. Carnahan's residence, and 37.1 meters 
north of north wall. Elevation, 32..Mrf , 

l\ B. U. I'd, On Mr. Marve's plantation, Rapides Parish, La., about IS.ti kilometers 
below Rapides post-ollico. Bench is on small levee 0.7 meter northwest of intewoe- 
lion of leveo with division fence but- ween Slarye's and Crucksbank's plantations, and 
4 meters southeast of angle in levee where it changes its course from southwest to 
southeast. Elevation, 30.091, 

P. U. M. 73, In south corner of court-house yard, corner of Lee and Second streets, 
Alexandria, La. Pencil is 2l>.7 meters southwest of southwest wall of court-house, 
ami 21.3 meters southeast of southeast wall. Elev.it ion, 2".<>i2, 

1'. It, M. 74, In east comer of yard of Rapides Parish jail, Alexandria, La., on Lee 
street, between Fifth and Sixth' streets. Bench is IV2 meters southeast of southeast 
wnll of jail, ami III meters northeast of northeast wall. Elevation, 27.795. 

)'. H. M,7fi, On plantation of C. O, Harris, Rapides Parish, La. ; right bank about 
B kilometers below Alexandria, Ln„ and near a cabin standing 32 meters west of a 

iioiut on levee which is 28.5 meters below bend iu leveo opposite and little above 
hwinon's wood-yard. Bench is G.3 meters north of north wall of cabin, 17,2 meters 
east of east waif, and 16 meters hack of levee. Elevation, iW.274. 

1'. li. M,76, Haiiin as & southwest base of Grand Bend base line, and is on Peart's 
plantation, Hail ides Parisli, La,, on neck of Grand Bead. Bench Is about midway on 
neck, at side of fonce dividing pasture and thicket, on thicket side. Elevation, 27. S40. 



Table I . — Dewrijtt i o n s and ekvatioim vf bench ■ tit a ri* fro m Fill tun, Arkitnsa*, to Shreve. 

port, Lonmtuta, 

JE. J. Thomss, la»eler.] 

| \. 1 1 1 - Eli valinm are in niFtcraaWi.t'iUpi datum, and apply ti> top of bolt in lmderzronin] sumo, 
blevaliuii oIIioh of pipe-cup can W fount! in any cms by addlog 1 "i metres to tin) tabular elcvattou.J 

B. H. 1. On north side of Mount Prairie street, Fulton, Auk., in southeast corner of 
B. F. Davis's yard, 1U5 feet, from railway (sido track) and abont "i00 feet from large 
warehouse on river bank. Elevation, 8:1.52, 

U. SI. 2. At northeast comer of Washington and Orleans streets, Fulton, Ark., in 
southeast corner of Gnu. Taylor's yard, opposite Heath's Hotel. Elevation, 84.02, 

B. M. 3, At northeast corner of house of Gib Adams, about 1,000 feet back of Adams 
Landing, aud 50 feet south of Fish Bavou. Bench is 2 feet from house. Elevation, 
82.03, 

B. M.4. At northeast corner of St, Louis, Arkansas ami Texas Railroad section 
house at Garland City, Ark. It is 2,0iiiJ feet from center pier of railroad bridge, 
measured along railroad track, and 70 feet north of track. Elevation, 76.53, 

B. M. 5, tin Cryer'a plantation, on top of levee, and at southwest corner of old 
llohl, just above negro house, and about 400 feet from river. The beach is just above 
bint point on rip li t bank below Dr. Candler's. Elevation, 74.1*3. 

B. M. tl. I )n Hrookers plantation i I.iNJO feet above store at landing, Bench is at 
baud in levee, 300 feet above frame shanty standi tig in*ido the levee. Elevation, 7:1.00, 
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It. M, 7. At northeast corner Of St 01*) at Collin's Hlntf; ■] feet from north luce and 
1 foot from east face of building. Kiev ti( ion, 7o.7H. 

Bi M. 8, At, s«mt beast corner ol Ur, Value's residence ; 1,(100 feet above Cii liner's 
Landing ami .'00 feet from river. Elevation, ?','.. W. 

li. M, t». At oortheafll corner of cabin in ticld l.vinj; between the two brnnclies of 

Cow Bayou ; about 2,500 feat above Dixoo'a Store, unit 'lot! feet back of levee :il'J<i.vs 
mouth of buyon. Elevation, (M.(I7. 

li. M. Id. At soutlioaat corner of enhin 1,0(111 feet back of atnro at Bcailey'a Land* 
hi" ', 'Ml fiwt from fence along edge of the dealing, Elevation, till 11. 

11. M. It. On Corner jihuitaliiitv ; ahonl 2,&0Q feet below Cottonwood Haynu; at 
corner af third cabin back from river, along a small Bion»h emptying into the river 
near steam gin. Elevation, Ol.Tf). 

B.J J. 12. Ou back Invee of Soda IV tilt tain [limitation, near corner where levee 
tnriiK anil runs toward river along lino between Soda Fountain and Carolina planta- 
tion*. Klevatiou,(il.'il. 

li. M. 13. On .Mm Krie'H jdaidntion, tOO feet buck of gjn, standing just below 
ferry; at cottier of field Imek of and below plantation bouse. Elovatioti, mmM. 

B. XI. H. At sotif Invest corner of Hold Point nlimfiiMon, about. I'ilHj feet from river 
anil li'd feet from cabin on Silver Point plantation, {lunch, ih at. inteincetioiiof taues 
running on lines S, ami N. and E. and \\ ., reMWJtirely, Elevation, W.18, 

B. M. l'i. On Pandora plantation, abont 1,000 lent abovo White Hull or White Cliff 
Ferry. Bench is DO loveo, at Drat bend in mime, above ferry. Elevation, fil.10. 

B.'M. It). On Sonlhtdde iihintatinn, lit ton of levee ruuniilj* back from river alone 

small bayou, separating SouihaUto and Cuba plantations. Bench U about «00 feet 
from rivet - . Elevation, (10.U4. 

B. M. 17. On E. H. Betudon'e nhice, about iij miles abovn Sbrayeport, baek of 
cabin standing opposite plantation Iiuhbq of Dr. Diliard, about 000 feet from river. 
Elevation, ID.'S'J. 



Table i.—JStaatiemt of riecr arelhn reference points from iSVuereport, l.oiihiiina, to 

lii'uwi Jit in!, /.niiisjdini, 

[Topographer*, n. s. Etirk, jr.. 1*, B. French, K.T. , \?Mbburn. Levator, C, II. Scuunnerhorn.] 

[Nora.— The™ rcfen-Mre pnintH are pUeid In liticmionmil to river rhmiti"! at hitervid*«r nitwit « Idlo. 
meter*, futir reference peiata In aach line. Any reference point in dealeaatad In the numbi-rnr lit 
Hue. sonnting from linu Ko 1 *t KhrtTcjwrt, mul b) na BuntW in the line eanntiue Tftm Point No 

i at i.iitii end ef line ub riLlit Imut In So. 4 m inner mil on lid bunk. /' ( ,.,il» limited by vltrifleu 
]il[w* sin iu ground null liilctl with cement Iilevmioim inn in n)ei.M,i nbipv,. i 'utroiluliirui.'l 
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Table C— Dturrlptiont of permanent referencepoinUfrom Fulton, Arkansas, to Shreveport, 

Louisiana. 

[Note.— Elevation* are Riven wbnrever determined, *nd are eipreBSed in meters above the Cairo 
<l:it iioi. Tiie i-lovntioim jnven apply to t«ip of bolt in the underground ntoui-. Equation of boiuiot 
pipu-eap can bo foil ad In any case by uddiuR 1.2t melara to elevation of top of boll. } 

P. R. P. 1. At west end r>f ] ron Mountain Railroad Bridge at Fulton, Ark.; between 
truck and Hon tli wing-wall of abutment sad about 10 feet back of bridge sent. Eef- 
erwi eo points nro I. lit' following: No. t, bridge plate at west end of north truss at 
bridge, azimuth from P. R. P. is 300° OK'; Ho. 3, bridge plate at west end of south 
truss of bridge, azimuth from P. K. P. is 231 ' 05'; No, 3, west, cud of south, wing-w all 
of abutment, azimuth from P. K. P. is 265° 89", 

P. R. P. 2. Right bank, on au azimuth of It'*- 27' from P. R. P. No. 1, ami at a 
rlhstancu of 1,542 foot. It is near (he river and about opposite lower end of small lield 
en right bank. Three small eottanwoodx between P. It. P. and field are biassed, 

P. It. V 3. Ou tituvt.h'rt plantation; BOO feet from river and 2,(KK1 foot boluw gin. 
tl» lielil 2 feet from fence. Reference trees: No. 1 )» a 5-foot Cottonwood, on an 
azimuth ii|' 110 from V. R. P., and 32 feet ii infant; No. 2, 2-foot sycamore 251 -; 53 feet; 
No. 3, 2-foot cypress, 313-', SO feet. Elevation, S0.W, 

1*. ii. P 4. On Ferguson's plantation; left bank; about 1,400 feet below gin in 
deadening; 2 feet from fence, and about 41H> feet from river bank. Reference trees: 
No. 1, 2-fnot cut ton worn). 130 , W fet-t ; No. 2, 1-foot sycamore, 24a-, 'SI feet; No. 3, 
1-foot, sycamore 317 , 27 feet. Elevation, SO. 15. 

I". li. P. 5. On right iiauk. nbmit LOSO feet below clearing at lower end of Dr. 
Mill's plantation, and about 53ii lect irnm river, ami '.!M> feet brick of wagon road 
passing in front of clearing. Reference trees: No. 1, box-elder, SB* 5 , 17 feet; No. 2, 
1-foot mulberry, 172 , 111 feet; No, .;, 2 foot cottoowood, 102 r , 'JH feet. Elevation, 
7!).7K. 

I'. Ii. P. (>. On right bunk ; IMSOG feet below Kim's Landing ; 2.000 feet above Red 
Lake., and J'W feet I'mm river, It in about opposite lower end of Henry Gopp's plan- 
tation. Elevation, 79.02, 

P. K. P. 7. On riglit bank ; inside bark levee near lower end of Wood's and Thal- 
ler's plantation. References: No. 1, bend in levee, 103 ,10 fW-t ; No.'.*, 1 foot cotton- 
wood, 142°, 17 feel ; No. :;, 1 -toot cotton worn), 181*, 2,") feet. Elevation, ~.Hti. 

P. li. P, H, On right bank; on levee nt upper end of Pearson's plantation ; 1,»0() 
feet from river ami otsl feet bind; from lower end of lake. Elevation, 77,00. 

P. li. P. '.», Right biitjlc : on levee til lower end ol'l'u arson's plantation ; near where 
lovce enleiH woods. Elevation, 78.84, 

1'. Ii. P. UJ. Eight bank ; at, lowerend of plantation, owned by heirs of Merrnnnn, 
Murphy ; in northeast corner of garden InclOMire, References: No. 1, edgo of Cand- 
ler Euke. 891°, 39 feet; No, 2, 3-foot pin oak, 2-. 100 feet: No. 3, 3-foot red oak, SBS°, 
90 feet j No. 4, southeast corner of cabin, 113 , 6*0 feet. 

P. R.P.IL Right bank ; on Lr. P. II. Candler's place, about 1 mile below planta- 
tion house; 2,600 I'ect from river and :t feet north of crown of back levee. Refurancn 

trees : No. I, IJ.foot elm, south side of }e\ , 7 feet; No. 8, 1-foot elm, north side of 

levee, 280 (nlioel I. 4 feet ; No. 3, i-foot elm, mirth side of levee, SW (about), 14 teet, 
P. B. P. 12. Loft bank ; on Armour's plantation, nbout L5(H> teet above gin, and 
on crown of front levee. Iteferenoe tree* : No. 1, iJ-fnot cottoiiwood, 343-', 57 feet; 
No. a, 1-foot eottouwood, II , 53 feet ; No. 3, 1-foot elm, 63°, Si' fe*t. Elevation, 73,6vJ, 
1'. E, I*. 13. Iilgbt bank ; uc.ir uppoi end of Cab Inrnia plantation; 6f> feet, west of 
lower end of Nigger Lake ; 32 feel Imck of levee, and -it feet north of slough, ljef- 
eretierhj Nn. ■.', anjrle In love*, SW . 51 feet; No. i, angle in levee, lri-,7tl iect; No. 
?, 2-tom cotton wood, 911 , 127 feet. , .,,, ^ ^, 

P, R, P. 14. Left bank ; about MKJ feet back of Jordan Lauding and 500 feet soiit b 
of Terrell Bayou : at i onier of levee bet ween Teticll'i and Dixon's plantation, Ref- 
erences: No, 1, 4 foot cotton wood, 147 , "„W feet: So, 2, southeast corner of cabin, 
17*-', 221 feet | No, 3, noiihoust corner of .abiu, 7S«. H>', 070 feet. Elevation, 72.07, 
P. K. P, 15. Lett bank ; on Conway's or Lone, Prairie plantation ; about 1,300 feet 
miek of Conway's Landing; at intersection of two levees. B# ™2 , SJ B ; 1 5?; '■ h p, fto 
Uiterscction, «.' 45', 7fi4 leet ; No. 2, northeast corner of cabin, 42 1 -' .*.> , MR) teet. Jile- 
▼atlon, 7l.!Wi, 

P. It. P. 1)1, Left bunk ; on Smith's Rend plantation ; at edge of woods ; 9(X) feet 
f'ou» liver at upper end of bend ; I.0f«> feet from river at lower end of bend, ami 2,1)00 
o'i't above point where levee crosses neck. References: No. 1, southeast cornerol 
"•AID, 183° 2(»', 57K feel, ; No. 2. 1-foot coltonwood, 177- GO 1 , 13 feet ; No, 3, Cottonwood 
t'n woodsj, 27d '<*»', 21 feet. Elevation : 7'>.3d. . . 

, I*. R, P. 17. Left hank; in wood*, about half-way betweeu rtver and Anthonys 
**ko, and '.m feet ti. low north end of lake. Reference trees: No. 1, 3-loot sweet 
f (l "i, 327 , 57 feet : No. 2, Lfoot usb, W, 24 feet; No. 3, 1-foot boi-older, Ub°, -7 
fo * f ". Elevation : 09JL 
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P R }' i* Left bank ; about 1 mile abate, tnntilb Of Sulphur IlivtH-; 200 feet from 
river and 116 feet back of road : aboirl 4r.fi feet above *mn)> cabin. H la in middle of 

; t [ , _, | . , [j, ,,.,,;, " airOtlgll tbl W90i - i.'-L !'■■" ■■ I 1 ■ *'" i ! '■'" l ''lltlllllW.-IH], 

355°, 6f«fttj jfo. 2, 14-ftet cottonwood, 171 ,30 feet ; Nft 3, 1-foot cottonwood, Lb l , 
23 feet; No. 4, 1-foOt OOttonwtwd, 8T \ 33 feet. Elevation r 70.17. 

P R. P. IS. Right bank j 3 mile* below Baring Rack; at foot M I>irk' m "bm, 
which in the first point whew river si cikea I he IvUU below Spring Bank. References : 
No. 1, 3- foot chile niil;, 320° (about), 40 feet; No. 2, 1-fool nil oak, ItSF (about), 70 
feet ; N». 3, southeast corner of old warehouse, 140- (about), 35 feet, 

1* K. P. t'0. Left bank; 3i miles below Dfjtff'* Hint!'; about one-half mile below 
point where river turns shurplv to tho loft : 137 foot from river, and in heavy timber, 
Reference trees: No. 1, 5-feot oottonwood, 81°, 6 feet: No. 2, 3-font cottonwood, 170-, 
7 feet : No. 3, 1-foot sweet- gum. 351- , 21 feet. Elevation : 71,30, 

P. B. P. 21, Right bank ; on side of bluff, about MM feet above the Arkansas awl 
Louisiana Staie-liaej 30 feet from loot of bluff aw) 70 feet from bask of bayou, bark 
of Hunt's plantation.. Reference trues : No, 1, It -font »s)i,:»W ( -',24 foot; No, 2, 8-foot 
cotton wood slnuiliug bv fence near (but nfhloff, 20'0", 64 foot ; No. S, 1-foot red oak, 
206*. 20 feet ; Ko. 4, i-foot hickory, 01-', 28 feet. Elevation : 72.0."). 

P, H, 1". 22. Right bank | 30 feat south of son lb bank of Bnrgetown Slough, and 
900 feet front month of eaino ; in old cliain-liuo eat. References: No. 1, J J- foot cot- 
tonwood, 151^ , 2.", feet: No. 2, 1-foot cotton wood, 8°j 13 feetj No, 3, li-fout cotton- 
wood, 281P, S7 teat. ElevatUm . 68.62. 

P. R. P. 23. Loft bank ; at bead of Boone's Bend ; opposite where, neck of point ie 
most narrow ; 128 feet back from rivor; in old chain-line cut: Reference trees : No, 

1, l^-foot cottonwood, 310°, 26 feet; No. 2, I-lbot cottonwood, 1G;'°, fi2 feet; No. 3, 
1-foot cottonwood, iH°, 26 feet, Elevation ■ 08.24. 

P. R. P, 24. Left bunk ; W) feet from south aide of Albnn's Canal No. 1, and about 
450 feet from river, Referee o trees: No, 1, 1-foot willow, 151' ,5 foot; No, 2, 1 J -foot 
cottonwood, 343'-, 7 foot: No, 3, 1-foot, cottonwood, 247 ', 13 feet, 

P. R. P. 25. Left bank: ; 1C0 feet below Poslen Bayou, and 250 feet from river ; at 
upper back corner of old clearing. Reference trees:" No, 1, 1-foot ash, 120 L \ 23 feotj 
No. 2, 1-loot ash, 232, 6 feet; No. 3, 2-tool cottonwood, 189°, 03 feet. Eluvatiou: 
66.77. 

P. It, P. 20, Left bank ; between Red River and U0 ten Jan's Luke ; 320 feet above 
Fuller's inlet, 450 feet froor river, and 150 feet from bank of .fan's Lake ; fa old chain- 
lino cut. Reference trees: No. 1, 1-foot sycamore, 70°, 24 feet ; No. 2, 1-foot sycamore, 
148°, 20 feet ; No. 3, 2-foot cottonwood, 202 , 17 feet; No, 4, 2-loot cottonwood, 328 , 
17 feet. 

P. R. P, 27, On top of bluff about, 2,400 feel alio wi CiliaerLundinK, and just below 
moutb of Fuller's outlet. Reference trees : No, 1, lj- fool red oak, 311", 10 feet; Ko, 
2, 1-foot hickory, 204", 22feet; No. 3, J- foot black jack, lfil IJ , 43 feel. 

P. R. P. 28, On bank levee, between Peru Plantation and Deo ley's Bayou; about 
2,000 feet from river, 3UI) feel from bayou, and fi.OOO feet below bead of bayon. Ref- 
erence trees : No, 1, li-foot collonwood, S9GP, 14 feet ; No, 2, l^-foot cottonwood, 2711 ', 
21 feet ; No. 3, 11-foot cottonwood, 1(51.°, tl lent. Elevation ; 05,77. 

P. R P. 28a. On back loveo of Lake Home Plantation ; If.o feet below bend in levee 
and 1,130 feet above fence running towtirds tho river. Bench is 1,050 feet from river 
at a point about 1,000 feet above mouth of small bayou. It coincides with Chain 
Line Point E O, survey of ltM, Elevation : 03.04, 

1'. R. P. 20. About 1 utile ubovo wlicru i iver Khikes Ilurrieann ItiniVn, and seven- 
eighths miles above month of Did River. It is at foot of bluffs, opposite Martin und 
Hugh's plantation, and B0 feet from bank ofOld River. Reference troett: No. 1, 3-fbol 
cottonwood, 07 ■-', 50 feet; No, 2, 3-foot red oak, 102', 40 feet; No, 3, 3-foot pine, 302 , 
30 feet, 

P. R, P, 30, At foot of Hurricane Bluffs, about 100 feet from Rod River and oOflTfeot 
below mouth of Old River, References: No, 1, old storc-houso, 107 -, 156 feet ; No. 

2, gum tree, 1CA-, 100 feet; No. 3, blaek gum, 18°, 8S feel. Elevation: OTi.lO, 

P. E. P. 3L On Colonel Vane's plantation, at iuterscetiou of fence on west side of 
public road, with fence on north side ol stable-yard, and 3 feet east of limber sup- 
porting sontlieiiNt corner of wind-mill fowor. Elevation : 01.50. 

P. R. P. 32. On plantation of p. J. Vance; in front of plantation house, and on 
top of levee; about 440 fe.-l, above Ueitoil's Bayou. Kefereneea ; No. 1, southwest 
comer dwelling-house, 205" 40', 212 feet; No, 2, large eoltonwood, 1U3° 43'; No. 3, 
large cottonwood, 221 45' ; No, 4, large cottonwood, 2M Cl 37'. Elevation : 58.79, 

P. R. P. 33. In southwest corner of yard around nab in on estate of M. ltarr, and 
joel above Burr'* Ferry ; about 40O feet from river ; opposite ,1. \V, Jeter's plantation. 
Elevation: 50.48. 

P. R. P. 34, Right batik; at northeast COTneZ of cabin on E, U. Herndon's planta- 
tion, and nearly opposite linn between plantations of Mrs. Cariuououe and Pat. Cash. 

P. R. P. 35, In southwest corner of yard of residence of Airs, M, D. C. Caue, at IloS* 
aier City, opposite SUreveport, Elevation : &8.5JL 
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APPENDIX W — REPORT Of CAPTAIN' WJELARD. 1871 

Dili!,: 7,—Blmaiim of Atom of gang" on R*d Bi»fr and it* tributarit*. 



Locality. 
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IMPROVEMENT OF OUACHITA AND BLACK 

LOUISIANA. 



RIVERS, ARKANSAS ASH 



Ouachita (t)ji' Indian name for black) Biver has its sdnrce in Polk 
County, Ark., in the Ouachita Mountains, and following an irregular 
course, limvs in a general southeasterly direction through Arkansas 
anil Louisiana, until joined by Tensas and Little rivers at Trinity, La. 
Below this junction it is known as Black River, and (lows in a southerly 
direction, entering Red River about 40 miles above its mouth, The 
entire length of Ouachita River is about 500 miles, and IJlaek River is 
47 miles long, 

Examinations wore made by the United States in 1871, ami ;i pro- 
ject submitted for temporary improvement from Arkadelphia to the 
mouth, by the removal of snags and by dredging lit the worst bars, at 
an estimated cost of $98,300 (334-*46, Iteport Chief of Engineers, 1871). 
Work was commenced ate same year, In 1871-'72 a survey from Cam- 
den, Ark,, to Trinity, La., was made, the report ou which reconi mended 
improvement by locks and dams (3tJ7-'74, Report Chief of Engineers, 
1872), and a contract was made for timber for foundations of three locks. 
In February, 1878, the maps ami notes of the survey were it viewed by 
Colonel Simpson's assistants, who condemned the survey and recom- 
mended that it be done over. This was ordered by the Department 
and completed by Major Renyaurd in 1874, who advised that the costly 
scheme be abandoned, This" recommendation was approved, the con- 
tracts for timber annulled, and the material, which cost over $1*0,000, 
sold at auction and the net proceeds, somewhat less than $000, turned 
into the Treasury. The project under which operations arc now con- 
ducted was then adopted. This contemplates the removal of wrecks, 
logs, snags, leaning timber, etc,, and the improvement of shoal places 
between Camden, Ark., and the mouth of Black River, a distance of 
341 miles. 

Ho estimates of cost are given, as the nature of the work requires 
that it be con tinuous. ( Reports Chief of Engineers, 1S74, part 1, p. 353 ; 
1884, p. I38G ; 1887, p. 1487, and 1889, p, 1631.) 
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Tho appropriations have been as follows: 

Act of— 

Unroll 3, 1S;1 - $,11, MO 

June 10, 1H7a.... 100,000 

March IS, 1*7:? - 60,000 

Annual U, i!(76 .- IS, (WO 

.lunn IS, ls?S - 10,000 

March:!, IMT'j 10,000 

,1iuip 14, 1880 »,l»0 

March H, 1881 12,000 

Aui;iis(. a. vm - - ia,ooo 

July 5, 18S4... 15,000 

Augi\*( 6, I88G - 17,500 

August 11, 1888 - U0,000 

Tota! amount appropriated to Juno 30, ISD0 ,,... 327,500 

The amount expended on present project to June 3d, 1889, was SlfM,- 
077.10. The iron-hull snag-bout O. (J, llw/nw was completed in 1S75, 
mill has operated successfully in the river since. The small wooden 
steamer Booker was purchased in 1888, and fitted op for light snagging 
in Ouacliita River and tributaries. Tho work consisted principally of 
removing logs and snugs from the channel and cutting leaning timber. 
Besides the removal of obstructions, an increased depth of from I to 
over ;.! feet was gained at some of the shoals by constructing stone and 
hrnsh wing-dams. 

In the fiscal year ending dime '10, 1890, operations were as follows: 

The V. S. snag-boat Mv'ujx, 1\ R. Starr, master, left Vicksburg, Au- 
gust 14, entered Black River the tTtb, and proceeded up-stream to 
Taylor's Bar, 26 miles below Monroe. As there was but IS iuclics of 
water on tho hue, with the river (ailing, the boat turned back and 
worked between that point, and the mouth of Black River until Sep- 
tember SO, removing ;tll snags, etc,, ohstructing the channel in this 
stretch of river. Alter reaching the mouth, the river still being too 
low to permit the boat to go above Taylor's Bar, it was returned to 
Vicksburg, arriving September 'S.\, The remainder of September was 
spent in making minor repairs, necessary before resuming operations. 

By reason of the extreme low water, this work was done thoroughly, 
ami the master of the snag-boat reported that there were no obstruc- 
tions left in the river below Taylor's B;tr except Naud-bars and shoals, 

August and September, always the most unhealthy months in this 
climate, were unusually sickly on account of ihu low and almost stag- 
nant water, and a severe type of malarial fever (hematuria) prevailed on 
the snag-boat, resulting in the death of three of the crew. 

The following is a summary of tho work of the Meigs : 

Snags pulled... , , ., ......... ..... .... 201 

.Stomps n<iuovcd w 7^1) 

Logs removed from channel . , .. , , ____ 40 

Slum) riibjin cut 975 

I^nning news cut ... . .......... U70 

H^iiare yards wi Hows and brush ont . ............. . , ... 40 

Wrecks removed* — — .... . .... ,... , „. 1 

The chopping party which bad boon working above Camden, nnder 
tlie superintendence of Walter S. Davis, reached that place December 
HI, and the stnue. of water remaining favorable, continued down-stream. 
The gauge at Oamdwi, December 29, read 7.1 feet and falling slowly, 
and there was 1 feet of water on the bar direclly below the landing. 

•i'arf. of Kti-aiitcr /';-. !.<■■:;■■ > ui,L l- ( ;:,. olmriiclliiB channel opposite Midway 
Landing. 
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Operations were carried down to Whitehall Landing, 12 miles below 
Camden, Whew work was stopped by a sadden rise January 6. led- 
ger's Shoal, a few miles below Camden, had but 2i feet of water over 
it, and was obstructed by a number of logs. The "logs were removed, 
and, as an experiment, a, number of blasts with dynamite were made, 
breaking through the conglomerate, bed of the shoal, Underlying this 
was a stratum of ipiicksanil which scoured out quickly, and within a 
few days a wide channel 8 feet deep was obtained. 
The following is a summary of the work of the chopping party; 

Susa's rt-movt'il from ciiannnl.. 140 

Stamps removoil from ehanttel „. Ui 

.Shorn sn.i^s mill stuin|iti rviuuvetl 81ii 

Leaning trees removed 6,301) 

TvoesKirdliHl „ S.IWS 

December 20, the steamer 77. 77««/i« Blanks grounded on Rornco Shoals, 
G7 miles below Camden, and did not get off til) near the end of the month, 
and it is stated that the boat sustained damages which were the cause 
of it« sinking before it could reach Monroe. 

Having ordered the suag-lioat Meigs to resume work iuQitaehituand 
Black Rivers early in January, I took advantage of the trip to make an 
inspection of those streams and Lower Red River. After completing the 
inspection of the latter, 1 continued tip the Ouachita to the wreck of the 
steamer Blanks, about 10 miles above Monroe, The river, already high, 
was rising rapidly with no prospect of a favorable stage for operations 
for some time to come, and on January 23, I telegraphed Sir peri utcml- 
ent Davis to lay np the plant below Camden, and returned with the 
Meigs ot Vicksburg, arriving here January 28, 

Continued high water has prevented operations since, but it is pro- 
posed to put a suag-boat and chopping party to work as soon as prac- 
tical lie, 

lu January Superintendent Dm is made a reconnaissance of the river 
from Camden to Monroe, from the pilot-house of the steamer John How- 
ard, for the purpose Of noting the worst obstructions pointed out by the 
pilots. A copy of the notes is filed in this office for future use. 

Since the abandonment of the project for improvement by locks and 
dams, three examinations have been ordered with a view to slackwater 
navigation. The first was made by .Major Miller in LSS3, and the others 
by me in 1887 and IMSil, and all the reports agree that the work .should 
lie continued Under the project recom mended by Major Benyauid and 
approved by the Department in IS74, arid under which operations have 
been carried on ever since. I am still of the opinion that this plan 
should be continued until the country shall be more thickly settled, and 
increased business developed to warrant a large expenditure forperma 
rii-rii improvement. In the absence of an elaborate survey of the whole 
valley of the Ouachita, it would be mere guess-work to say what thu 
ultimate cost of a slackwater system would be, and a survey of the 
character required would bean expensive undertaking, and could not 
be justified unless there was a strong probability that a plan involving 
an expenditure of not less than 13,000,000 would be authorized, with 
an annual charge for removing snags, etc., and for maintenance, at hast. 
equal to the appropriations granted heretofore. With reference to this 
subject attention is invited to the following report, submitted December 
21,1880; 

In answer lli your iinlorneinont of Docembor 9, on letter from Hon. Charles J. HojiI- 
'iii, n> i In. SrirWioy ot Will', fisting for estimate of cost uf ■arvry ul'Ouaoliita lii\LT 

E.\'U 00- na 
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to Camden, Ark., with n view to securing permanent, navigation liy moans of locks, 
I have tho honor to submit the following: 

A number of surveys, examinations, and reports have boon mado upon (ho subject 
of permanent improvement of Ouachita River, tho last bymouuderdato of February 
12, 1889, (jiving a brief summary of plans, estimates, etc., \vliit'hispuU1in[ied in Appen- 
dix W 22, Report of the Chief of Engineers, HWft, 

The survey of 1^71 upon which thciirst estimates were made, was condemned by » 
Hoard appointed by Co lulu 1 1 Sitnpaoo, and so man y errors Hum found upon con t pa ring 
the map* and notes with (he survey of 167^ as to render it valueless oven as a recou- 
nt i sauce. 

The report of Hie Board, with a review of the same, was forwarded to the Chief of 
Engineers by Uolono) Sim pson in his Je Iter of March 11, 187!!. The subject is dis- 
cussed again by Major ISenynurd in his report, on I he nwirvoy of 1kt;j (Import of tho 
Chief of Engineers, 1874, I'tirt I, page 392,) The. survey Of 1873 is not. discredited, 
and doubtless can be used u> a certain extent, but how far I can not estimate, unit was 
made under conditions that do iiid now exist, 1 presume the original map and puss 
are on tile in the Engineer Department, toil the field notes and copies Of the maps, 
with a limited amount of topography, are at hand, and from such study Oil have been 
able to give them, in the brief time that I could spare, I should wij ( hat as (hey will 
ho over seventeen years old by tho time field work could bo renamed, should tt now 
survey be ordered, their value for purposes of estimate must be limited, 

The reasons for this opinion are based upon the facts that Ouachita River, being an 
alluvial stream, baa undoubtedly undergone considerable change since 18";t, and es- 
pecially that nil the eastern tributaries are now, or soon will bo, deprived of a great, 
part of their supply by the closing of the Arkansas and Louisiana lines of levees 
along Tensas Front, and" ill be limited hereafter to draining their own water-sheds. 
The amount of money spent by the United States in emu hi nation with the States 
and parishes, corporations, and private parties in lliu construction of new levees, 
and repair of old is M great, as to warrant the belief that no expense will ho spared 
in the future to maintain the vest line of levees. 

Now since eanali/atiou is generally aceeplnl an Iho Only certain means of giving 
permanent navigation to a river like Oonohila, the minimum water-supply must hu 
determined first, of all. and to do this requires that the survey of Ouacliitu River 
should embrace the principal tributaries from Camden to lied River. 

These are Little Missouri, Blnro Bay, Saline River, liny on L'Arbouuo, Bavou ltar- 
tholomew, Uayou HieufflJuiuf River), and Tensas River and Uayou Macon. The map 
of the alluvial valley of the Mississippi River, issued by I be (,'omtuSsfdnn |rj JKS7, 
shows most of the uiNcy ot Oi'mhita and tributaries formerly overflowed, and while 
much of this will be reclaimed by the closing ol Tensas V rort, it will he important 
to know the amount, that might be Hooded by backwater dim to dams on Ouachita, 
to settle questions of land damages, etc., and this would necessitate frequent trans- 
valley lines. 

The first thing in order should lie precise leveling on Ouachita from Arkadelphia 
or Camden to Red River, and a few trial lines from the main river to tho tributaries 
to ascertain tho probable lengths of the latter that, would require the anion or nearly 
equal grade of survey, I say the same or nearly equal grade, because if i machlta is 
to be canalized it is hardly i>> be doubted thai the dams eon hi be ho placed as to give 
no inconsiderable sloekwuter navigation to the tributaries at th» same lime; while 
on the other hand the tributaries must play an Important role in limiting tho heights 
of dams and lifts of locks, and hence in deciding upon tint number and position of 
them in the main river. 

Assuming for example that buth banks of Ouachita are high onoifh to allow a lock 
of 8 to Id feet lift below Hnuitl River, a slack water depth uf about 'I feet mi "lit. be 
obtained for a distance ol ■;<> or 00 miles On Ouachita and Hmuti' Rivers at the sumo 
time, but only, perhaps, by flooding airraid or te.in amount of land between the two 
streams. Now the only information I have in regard to the lauds between Ouacliitu 
and Uayou ito-ul) that 1 can offer as fuel is that on tho line of the Vietodnirg Shreve- 
port, and I'neific Railway the land is about. l J() lest lower at Uayou Lafourche, about 
midway between Monroe and (lirurd. than al, tho Ouacliitu or liuyon Ilcni]]', and tho 
map indicates lhat In th^ neighborhood oi Colombia the drainage, is indifferent, to- 
wards Ouaohita or Bieull, and may How ftoni one h , theutli.'i ureohling t.. lanatmrn* 
in respective stages. 

I think enough has been said to show Urn imrewd/.y of an ctlmuslive survey of tb. 
whole valley. Tho Informal ioti should W so complete as to leave nothing to chance, 
and, therefore, tho aurvey sliou i| _ cover precise levels along both banks, and Irutiueal 
trnns-valleyscehoiiH; high and low-water slopes, dlachiirgo and sediment observa- 
tions; topography, taking in the vulley for a mll'e on each side, or more if necessary, 
and connecting with the principal tributaries at intervals; hydrography) sections 
and _ longitudinal soundings; secondary tiiaugulatloi. ; snaeial eliminations and 
borings at probulik: sites lor looks! permanent bench-marks and monuments; pro- 
jection of maps; computation, oilico work, etc. 
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The estimates fur locks and dama heretofore submitted vary from, Bay, two to six 
millions of dollars, ami in my opinion the latter is none too small fof a system of 
looks and damn between Cnmdep ami Black River, considering the nature of the 
foundations probably to be on countered. 

The rise and fall at Camden w 39.25 feel , at Monroe 4(1 feet , ul Hoonf Ui ver over £V2 
feet, and at Trinity 63,4 (net, so that it is clear that whatever system were chosen, 
whether fixed ov movable dame, locks of high or low lift, none but tbo most sit bstau- 
t i :tl work would be admissible, as eomplote submergence of tbo locks and maneuver- 
ing engines, boilers, etc., would have to be provided for at any stage over, say, 'JO feet 
above lou* water, The great variation* in risesud fail as stated, though under the 
oliaagvd ouudltlona it tuny bo modi less in the future, wurmnta the belief thvit both 
revetments and leveca maybe required I" prevent flanking Ibe dams and locks, a dis- 
aster tliii would not hv Kieal anil W lie remedied by tin expenditure Ot a hundred 
thousand dollars or ro, but. one that would mean the destruction of the system or the 
interrupt tou of navigation for years and (lie expenditure of au immense snm for its 
restoration, .six Millions of dollars would not be au extravagant sum to pay for a 
permanent navigation of Ouachita Hiver that, would also give from 40 to 100 miles ou 
each of its larjjo tributaries, say about 1,000 miles in all, giving an average of fli.OOf) 
the mile. Unt whether the ultimate cost should be found to be greater or less than 
the estimates heretofore, submitted, true economy demand* a most thorough aud ex- 
haustive survey, always a very expensive undertaking. 

As much of the country to bo gone over is unsettled it would require that the parties 
should bo maintained in tbo held, in ramp, or ou firmrtcr- boats, for two seasons, or 
longer, if operations should be interrupted by high water or sickness; high pay In 
the field aud office, as only the beat men should be employed, and expensive instru- 
ments suited to (be grade of work demanded. 

It is very difficult to tuitko au ostimate, because it can not bo determined bow much 
work will In needed on the tributaries until they have been examined, nor bow much 
of the survey of 1873 can be used until it has been reviewed both in the office and la 
tbo field. 

First class work can he done for about the following rates permile: Secondary tri- 
aitgulaiion, §l'ifi, If the country is reasonably open, so that high stations or much cur- 
ling will not be required i topography, hydrography, and precise levels along the 
river, £ir<l; precise levels and transit lines across country, $5(1; discharge and 
sediment observations, according to the number of stations and time allotted. Tim 
last is very uncertain, on account of interruptions nud delays by floods and unfavor- 
able conditions. 

Ouachita and the tributaries are subject to Bttdden and considerable floods, though 
fhi' highest wafer occurs generally in March and November, so that it is probable 
lhatlield work of i he survey could" bo carried on for about nine mouths in the year. 

On tliia basis, and making allowance* for interruption from sickness and bad 
VI ■afher, 1 ostimate that the survey could bo completed wi the notes and estimates 
prepared in about, two years and a half, aud at a cost of 8 150,000, or about two and a 
ball per cent, of the estimated cost of the improvement. 

The atii on ii t estimated fur tbo fiscal year 18112 can be expended to ad- 
vantage of commerce and navigation in continuing operations under 
the present project. In addition to the work of snag-boats I recommend 
the systematic clearing of the banks for some distance back. This is 
especially necessary in the bends and narrower portions of the river for 
the immediate hctielit of navigation, but should be continued throitgu- 
OHt I lie whole slrentn to prevent the formation of obstructions. Dredg- 
ing should be tried also at Lite most obstinate shoals, and the construc- 
tion ol" inexpensive wing-dams, built chiefly witli the material cut from 
thu banks, 

A great deal of complaint has been made about the location of the 
low dams at Catahoula Shoals, and steam-boat men insist that naviga- 
tion wo.ild be better and safer if the channel were cat through the old 
dam and lite present opening closed. The crossing is certainly in a vers 
bad condition now and unsafe at certain stages, but a change should 
not be made until a survey has been made for a distance of a mile or so 
above aind below the shoals, to determine the best line for the dams. 
The dams were planned so as to utilize as much of the old State daius 
:is possible, and so accomplish the desired result at the least, cost, the 
appropriation being limited. 

I madfla personal examination of the river at the shoals in January 

v /x f\ (S "3 
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and iviis sutisiied tint the desired relief ought to be given, but the 
water lias remained too high to make a survey since that. time. From 
an examination of the old maps, however, I think that a new channel 
could be dredged, and the opening now used closed with stone for About 
$5,000, to which wuuld have to be added §1,200 for two dump-scows 
and $80(1 for bringing the dredge from tipper lied Kiver to the work and 
return, or in all $7,000, 

While in the river, and licfore or after this work is done, according to 
the stage of water, the dredge could be used to great advantage in cut- 
ting through the shoals in Hlaok Kiver, some of which have as little 
depth as 10 inches at low water. Where the material is hard, or heavy 
gravel, it could ho deposited ou such lines as to form wing-dams, and s*i< 
confine the low-water channel to the desired Hue and srill maintain the 
pool above to some extent. The dredging should not he carried to a 
depth of more than, say, 3 feet, because the reduction of the low-water 
line would only transfer the shoa [-water to some gravel bed farther up 
stream. For this experimental work the estimate is $0,000. 

In connection with the general improvement of the stream an exam- 
ination of the old .State levees on both sides of the river should oe made, 
in order to furnish a basis for estimates for their restoration ;md for 
strengthening their profile* The estimate fortius work is $:J,^00, 

The estimates for itat-boats, skills, and outfit for the chopping parties 
is $2,000 ; and for wages, subsistence, and material, $12)000. 

For the an as- 1' oat (service : 

The Wn/jner, eight months' active work and four months in ordinary.... $l(i,(li)0 
Tilt' Himkcr, t'ifrht mouths' m'tive work ujul Tom- montlm in oidimn*y (j,K00 

Ft services <:>( other boats from time to time, repairs, ouiitt, explosives, 

contingencies, ami oillee exponwa 7, (ion 

Tin* estimates for general improvement urn 06,000 

And for tltu general survey 160,00(1 

Total ..— 210,000 

Money statement. 

July 1, ISM, ntnount available -- $15, 881. 117 

July 1, 1S1K), amount expended during fiscal year, exclusive of 

liabilities outstanding Julv 1. 18®J $8,CG0. 08 

Jnly I, Is;mj, outstanding liabilities 3.H9 

July l, tSJO, unonBtoovareil by imcompletedcoiitraeta made during fiscal 
year ending June 30, ISJ9 s fUV2,07 

July I, U©0, balance tivailnble. 7 170, no 

Amount appropriated by net of September 10, 1800 .......... IsIoOOlOO 

Amount available far lineal year (Ottiug Jttlrt 30, 1801 93, 179, 00 

{Amount that can be profitably expended in hand year ending ,1 :v>. 
1WJ "»-* v;,— ',-"--.-"- ■ 60.W0.U0 
And, in addition, for survey orOuitcliila 1,'ivw and tributaries 150.000,00 
Submitted in compliance with ruuniromem* of sections L' of river and 
b aril or acts of ISOO and lSfl?« 



COMME11CIAL STATISTICS. 

During the pii-d fiscal year tlicro was good navigation in Ouachita and IStack 
rivers for the Uwbot twam-boaU oi follow*: For nix months to Camden. Jit mile* 
from the tnoinh of Black River; tor nine mouths to Monroe, 171 miles: and tort«n 

and n hati looaiu.t.. Murriaoi rgli, 07 mile*, [hiring the period* of fresh ots from 

ibotwk Mountains, ami contiguous watersheds, bouii e,.iil.l roup to AiUdelplna, 
117 RiilMobovii the mon 1 h, hut Uamdeu w« consfdorwl the head of Mvlgathra last 
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season. Ten steamers plying between the headwater of the river and Now Orleans 
at ten iled to the trade proper of Maa Ouachita. In addition to these boats, three 
itetttners were sent out from St. Louis, making it total of 5 trips from that port. 
Thirteen smaller steamers were engaged in tlie tributary trade, There are 333 regu- 
lar freight landings on Onaeliita ami B:nck rivers. 

Tim tulle wing steamers were uiyu^ed in the Ouachita Rivet trade during the 
past risen I year: 
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Too Sara>uiah, Bald Knijie, aud PU-ewero sent out from St. Louis, and with the 
exception of two trips of the Savannah, each hud a ioaJud barge in tow. Tho 
other bouts run to New Urleans. 
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111 addition to tho above the log ontpnt for the past season for Ouachita and trib- 
utaries, it is estimated, aggregated IO,OOW,uOG feet (board measure) sawed lumber, in 
value equal to ?iaf>,(X)0. 

The advent of two now railroads has affected the commerce of the Ouachita and 
tributaries; the New Orleans and North Western that crosses the Lower Tensas 
River, and the Houston. Central Arkansas, nud Northern Railroad at Monroe, La. 
The latter runs north west 25 miles and in a southerly direction ahotifc the same dig- 
lance, and during past season it transported 7,7b"S bales of cottou that otherwise 
would have been carried by tho boats. This road recently has been added to the 
Missouri Pacifio syBtoin, and ia extending in a northerly direction to Denuott, Ark., 
and to Alexandria on tho south, Tho New Orleans and North Western, now under 
construction, crosses the Vlekslinrg, Shreveport aud Pacillc atRayville, La., tho St. 
Louis, Iron Mountain, and Sou them Railway crosses the Ouachita at Arkadelphia, 
tbii Vieksburg, Shreveport and Paeiiio erosses at Monroe, and a bridge of the Hous- 
ton, Central Arkansas and Northern Railroad is contemplated near Columbia. A 
narrow-L'aiigo road connects tho Ouachita, at its continence with Black, Tensas, and 
Little rivers with the Mississippi River at Vidalia, La., directly opposite Natchez. 
This road has a small steam-boat that carries tue mail ami supplies on Black River 
from its tiioutli down. 
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W 3. 

IMPROVEMENT *>l> OUACHITA ItlVEK, AUKANHAS, ABOVE CAMDEN. 

Aii examination of this part of the Ouachita River was made in 1887 
(14i)r»-l-H)7, Report Chief of Engineers, 1887), and the plan recommended 
for its improvement contemplated cutting the leaning timber, girdling 
trees, removing snags and logs, and building brush dams at the shoals, 
between Camden and Arkadelphia, Ark, {76 miles), to render that por- 
tion of the river navigable at a stage that a fiords navigation to the 
former place, at au estimated cost of $'.1,000. 

The river and harbor act of August 11, IS88, appropriated $S),0!>0 for 
this purpose. 

A light-draught flat-boat. (HO by 16 feet), for quarters of employes and 
storing tools and supplies, and a smaller boat [26 by 112 feet) for U8e 
with hand capstan, were built at Arkadelphia, a chopping party of 
thirty men organized, and work was commenced at that place September 
23, 1830, and continued downstream to Camden, which was reached 
December 1!). Favorable conditions for work prevailed until November 
It, when uuusual rains sctiti and continued at: intervals until NnVfinher 
27. After the latter date rapid progress was made, and upon arrival 
at Camden the party was transferred to the work of improving the 
river below. 

The following is a summary of the work done : 

8li;ig8 al "l togJSMBOTWl from channel 13,117 

fitutunn removed from channel 12 

Otibio yards of rock-renf excavated 11 

Cnbic yards of atone wing-dams Imilt (Jit 

Liueafii'et of brush wing-dnmn built. 100 

Shorn snaps and Htiimus removed I,!)d4 

Lnantus trees re tuuviul ................. .. ............ 23, H8T> 

Trues girdled 13,464 

Square yarda of hruau and willow* cut 138,oGll 

Mr. Walter L. Davis, under whose supervision the work was carried 
On, reported in December that the river was in fair condition for navi- 
gation above Caaulou to Arkadelphia at stages that would permit 
steamers to ruu to the former place, all work having been done at low 
water, except a short stretch of about S miles between Dear Head Isl- 
and and the month of Little Missouri ltivcr, 

1 am informed that this work has enhanced the value of timber lands 
bordering the stream very considerably, and that the merchants of Arka- 
delphia arc building a light-draught steamer to ply between that place 
and Camden, and Monroe, La,, both to gain the adv'antge of riviTotuupi- 
tition and to build up a trade at the landings between Arkadelphiuand 
Camden for the people who now have to haul long distances to railroads. 
The railroad rate on cotton from Arkadelphia to 8c. Louis is $3.50 per 
bale, and to New Orleans it is |£85 per halo. The river rate from (Jum- 
den to New Orleans is only $1.50 per bale, and steam -boats propose to 
transport it from Arkadelphia at §2 per bale. So far, however, none of 
the business had been diverted to the river, and mine of the regular 
Ouachita boats go higher than Camden, giving the reason that as the 
merchants of Arkadelphia have taken no steps to ship by river they 
still regard Camden as the head of their trade. 

It is proposed to expend the available- balauce in going ovcrtho work 
during the nest low- water season, and completing it in accordance with 
the project. 
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Money statement 



July I, lri*<(, amount ii vailabln $[), 000.00 

July I, lt£0, amount expended during Una] \f.ir (5,55u.iib' 

July 1, ItiOU, liiilmitiu nvititikbla 8,400.74 



W 4. 
IMPROVEMENT OP EAYOl! D'ARBOJWE, LOUISIANA. 

Bayou d'Arbonne is formed by the junction of the South, Middle, and 
North, or Corney Branches, near Farnicrville, in northern Louisiana ; 
Sows in it southeasterly direction, and enters Ouachita lliver miles 
above Monroe, La. 

An examination and it survey were nmdo in 1883 (pages 1372-1381, 
Report of Chief of hhigineers, 1884), and the plan of improvement is 
based upon tlie latter. The bayou is navigable during high stages only, 
and the project contemplated the removal of snags, logs, wrecks, lean- 
ing trees, etc., obstructing navigation from' Stein's Bluff, on Bayou 
Oorney, to the mouth, 42\ miles, at a cost estimated at 45,001). This, 
it was thought, would lengthen the season of navigation about two 
mouths, besides rendering it less hazardous at all times. 

The following appropriations have been made for this work : 

By act of— 

Julyr,, 1994 JS.OOO 

August i'i, IrXi , 2,000 

Aiij}iu*t 11, 18* ~< im 

Total appropriate! urnl uijiemlf J to June 30, 1=90 0,000 

Operations were begun in 1881 and eontinued in 1880 and 1887 under 
the first two appropriations, resulting in the removal of a large number 
of obstructions from the lower part or the stream, for ii!) miles above its 
mouth, putting that stretch in fairly good navigable condition, and 
effecting a reduction of about 20 per cent, iu freight rates. Work under 
Ihe ait of 18SS was not commenced until Jane 18, 1880, giving but thir- 
teen days operations in that fiscal year. Before this improvement was 
undertaken by the United States considerable work had been done by 
the steam boat men, hi the way of clearing the leaning timber and re- 
moving the worst snags, and at the time the survey was made the bayou 
was navigable sis to seven months in the year; during the fiscal year 
. 188S-'8'J it was navigable for eight months, November to June, inclu- 
sive, boats running to Stein's Bluff during that period. 

During the past fiscal year operations have been as follows: The 
water reached a stage so low that the snag boat Hooker had to be with- 
drawn Julv 4. Tlie chopping party continued operations between 
Stein's Bluff and Uugg's Bluff until August '_', 1889, when the available 
funds were exhausted and the party and outfit were transferred to the 
improvement of Bayou Bartholomew. Owing to unusual rains, the 
bayou frequently was at a stage unfavorable to the removal of channel 
obstructions, and » sudden rise July 10, followed by heavy rains, ren- 
dered a temporary suspension of all work necessary for a period of nine 
days. During this interval all employe's except the overseer, watch- 
man, and cook were laid off. 
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The following is a summary of the work performed: 

Number. 

Logs and snugs removed from channel - .. — 4lil 

Ktutups removed from channel 134 

Shorts anaga removed .... .. 1WS.S 

Leaning trees removed 2,299 

Leaning (tecs topped 3 

Leaning trees girdled ft. Wit 

Sipiare yards willow* and brash cut from bank* 42ft 

Logn im banks cut ivp, to prevent their becoming obstructions L>31 

The wort was conducted under the Baperintentlence of Walters. 
Davis, who reports that the country benefited liy the improvement is 
well settled and improving rapidly, and Dial: the people have no other 
means of reaching market, except by hauling in wagons over rough 
roads. 

The estimates given in the report of the survey were for £ 15,(100, to be 
spent in two consecutive seasons 1 work ; only three-fifths of this amount 
has been appropriated in a period of six. years, but it has been expended 
to such advantage that the stream is in fairly good navigable condition 
to Stein's Bluff during high stages, and the. season of navigation has 
been prolonged slightly. The work is not permanent, as new obstruc- 
tions are added from time to time, Until can be performed with such 
thoroughness as not to require attention for some years to come if the 
liahun M>f the original estimate is made available in the next appro- 
priation. 

(Japt. E, B. G'ryer, of Monroe, La., who has been engaged iu navigation 
of Ouachita Itiver and tributaries for twenty-seven years, reported 
under date of April 23 } 1SU0, regarding the J>'Arbonue,' as follows: 

The be no (its Itnvo been general so lor as the work has been done. High- water nnv- 
igatiou has been beuohted most. Before the ehopping out was done, boats of , r >iK) 
hales i if eottoit capacity WWtt us largo us could lio operated to any advantage. Now 
bonis of l.f «**> Imlr-H r;uKirity can be navigated with less difficulty. Freight rates on 
cotton and merchandise have been reduced fully f>0 per ceut. Insurance is the only 
thing that bos not been reduced, but that, I think, is ou aceonot of this territory 
buing left (object to the dictates of tbu New Orleans board of underwriters. In many 
eases tbu rate of insuranee equals Ike freight rate charged by the steam-boats, 

Wbul tlm bayou needs must at, present is a snagging outfit, with a small, strong 
flat-boat litled with shears and a steani i -upHtun, or other pulling power, to remove 
stumps end logs from the channel. If this wore done, it would give- navigation thirty 
days earlier in tko fall and thirty days later iu the summer, which would bo as gnat 
a heuelit us can he given to the merchant* and planters ou the bayou, as the thirty 
days early navigation eotue when all available force are engaged in saving the crop, 
and the thirty days of late navigation iu the spring eoniu when every available baud 
and homo or mule are plowing. 

Money statement. 

July I, 18®, amount available ___ Jl.DOO.OO 

July 1, 18B0, amount expended during fiscal year, exclusive of liabilities 
outstanding July I, IBi'J 1,000.00 

Amount appropriated by aet of September 1!>, 1890 '2,000,00 

(Amount (estimated) required for completion of existing project ~4^0O!). 00 
A moil lit that can bo profitably expended in fiscal voaremliiig June 30, 1832 4,000.00 
Submitted incompliance with requirements of sections «' of river and 
harbor acts of I SOU and leW. 



COMMERCIAL STATISTICS. 

During the fiscal year this stream was navigable for regular packets for a period 
of seven months, as far up as Stein's Ulnff. Thisiioint, is considered the head of nav- 
igation at present, nlthouyu for a period of six mouths bouts went as far as Nhiloh 
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1881 



Landing, f>U miles. Private parties cleared the obstructions that, made this impos- 
eihlo before. Whenever navigation suspends on this or other tributaries of tho Oua- 
chita, rates on cotton advance at once. It coats $l.i'i> per bale ti> haul to Delhi, and 
$Si,^r) per tmto l>y rait from that point to New Orleans. The rate by river to New Or- 
leans is $I.SJO ]«.'!■ bale. 
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Ten thousand two hundred aud fifty leys valued at $550,000 were reported rafted 
eat during past fiscal year. 



w s . 

IMPROVEMENT OF LITTLE RIVER, LOUISIANA. 

This stream is formed by Ihigdcmoua Kiver and Bayou Castor at tho 
juuetion of Winn, Grant, and Catahoula parishes, Louisiana, flows in a 
Southeasterly direction, and enters Catahoula Lake. The outlet from 
Catahoula Lake on the northeast is called Little liiver also, and flows 
in a northeasterly direction, uniting with Ouachita aud Tensas at Trin- 
ity, La., in forming Black stiver. 

All examination was made by the United States in 18S7 (pages 149S- 
1499, Report Chief of Engineers, 1887), and the project based thereon 
contemplated removing sunken logs and cutting the most obstructive 
leaning timber in the outlet from the lake to Trinity, about L'5 miles, at 
until J nne a cost of $13,500. 

The river and harbor act of August 11, 1SSS, appropriated $2,500 for 
this purpose, and operations were begun May 23, ISSii, and continued 
IS, 1889, when high water stopped tho work. 

On the 1st of January, 1880, work was resumed by tho United States 
snag-hoat Uoolwr, Wat kins Decker, master, aud completed January 18. 
Operations extended over the entire portion of the river included in 
the project, aud the following is a summary of the work performed: 

Xumluir. 

Sit ngs removed from channel 104 

Stumps removed ftoM ebauuel , 13 

BborD urines removed 34 

Sido jatiiH removed .-- ....... — ji 

Leaning treem removed -- I«™ 

Ttom girdled •&'•* 
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The work contemplated by tlio project having been completed, no 
further estimate is made for this stream. 

Money statement, 

July 1, ISSB, amount jtvsilabln $7Ut,T,'S 

July 1, WOO, amount cxpeiidtd daring liscnl ytsiir, cxcIiihIvo of linbilitiea 
outBtanilins July I, WW - 7SU.7S 



COMMBRCIAt KTATISI'KS. 

litilu for obtaining the amount of commerce of Little River cnriM not. lw obtained. 
lr was said by tllOSQ wlui arc directly iiHeltBU'd i" tlio trailo to Jmvo Ititiui ill l<<aiil 1(1 
l*r i-uut. toilet limn tlm previous V«*r, on account of high stages of Uio wulerlbr an 
tiDUhiially long jiiuiod. 



W 6. 
JMPROVKMENT OF BAYOU' BARTHOLOMEW, LOUISIANA AND ARKANSAS, 

This f*t renin rtsea in southeastern Arkansas within a low miles of 
Pine Bluff, ami, following a tortuous course, Hows at first nearly paral- 
lel to Arkansas Uiver, at t distance varying from 15 to 30 mile's; then 
parallel to the Mississippi, at about the same average distance, but af- 
ter entering Louisiana tarns to the southwest and enters Ouachita Uiver 
opposite Ouachita City. The total drainage area of the bayou and its 
tributaries is about 1,800 square miles. The Slates of Louisiana and 
Arkansas have made expend burcs at various times for the survey ami 
improvement of this stream, navigation in it having been earned "on to 
a considerable extent as early as 1843. 

Examinations were made by the United States in 1872, 1871), 1880, 
and 1884. {l'eports Chief of Engineers, 1872, pages 88JW86s 1879, 
pages yy 7-1 003; 1881, pages 145;i~l457 ; and 1886, pages 1648-4553,) 
The project contemplates the removal of snags, logs, wrecks, leaning 
timber, etc., obstructing navigation from Baxter, Ark., to lite month, a 
distance of about 213 mites. New obstructions are forming continually, 
hence no estimate for permanent improve incut is given. 

The following appropriations have been made for this work : 
Mardi 3, 1*M ft). 000 

AltffllBt '.', Irl*i , ,,. &JQO0 

.inly:., imm n.tiuo 

Angnrt S, IB* , :, (jop 

August U, 168B 5,009 

Total appropriated to Juue M, 1890 yB, 000 

Operations were begun in 188], ami continued in 1889, 1884, and 1888- 
'87. This work extended over nearly the entire pert ion of Ihe bayou 
included in the project, and lessened the dangers of navigation greatly. 
Uefore the improvement was commenced three months was t lie average 
duration of the navigable season ; in 1SS8 it was reported that the pe- 
riod had been increased to six months by the removal of obstructions, 
and that boats made trips m about one-third less time, reducing freight 
rates about 3,'iJ per cent. 

During the fiscal year 188JP8Q operations were m follows: Alter 
suspending operations in Bayoa D'Axboune, August 2, the chopping 
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party ami outfit were tro nsferred to this stream. The snag-boat Hooker 
was used for this [jorpase, ami fiortr days ware spent in making prepa- 
rations and in lowing the, flat-boat from D'Aiboune iuto Bartholomew. 
On account, of the low stage of water, the snag-boat could not go higher 
Diiiti Farmer** Landing, ;» miles above the mouth, and after working 
from Hi is point back to the tUOuth, was returned to Monroe, La., and 
laid lip. The chopping parly continued operations up-stream to Oak 
Landing, about >)0 miles above tho month. This point was reached 
November 21, ami tin* available funds being nearly exhausted, theflat- 
hoiil. worked down-stream to Monroe, arriving there November 29, when 
tho party was disbanded. This work was commenced under the super- 
intendence <il 'Walter S, Davis, but his .services being required on the 
Ouachita above Camden, he was relieved August Hi by Overseer Wat- 
kins Decker, under whose efficient management if was continued to the 
end of ihe season, The party was divided into two s«piads, one being 
employed in clearing the banks and the other in removing obstructions 
front too channel, the latter work being accomplished by means of high 
explosives and the use of blocks and tackle. The water was at a stage 
favorable lo successful o|U' rations, as is shown by tho following sum- 
mary of the work performed: 

Nnraber. 

Leaning trues removed 20,371 

Trees girdled 23,252 

shorn snugs removed .... (>, SOI 

Square yards willows and brush out . . . . .. 9, :I25 

Log* and Rnugs. removed ttoui channel - 2,4(50 

Slumps removed from tihnmii:) .......... . . . - 8,0411 

Side Jam removed , , 1 

Wricks removed (steamers Jiiy Horn, llatttop, awl 0M0 HUM unknown) 3 

The following extract from Overseer Decker's report wilt giro rt good 
idea of (he benefits derived from the work of the past year: 

A grent ui.'iny trees had caved into iln< bayou, ontehing sediment and forming bars, 
iitnl in some places ifie Mountain ti ana wtm Miinii liuit small isIuikIh had formed, on 
which small willows wore growing, notably one-half mile below Townacnd's Kerry, 
Spyker 1'lnec, and between I. inn Ward's Ferry tod Hope's Wiwaonse. The nonelit 
to navigation derived from (ho removal of those obstruction* was perceptible Imme- 
diately, its tlm saint would witab away and leave a clear channel as soon as the tteea 
wore removed. 

Tho ileal motion of stump* in the channel has lessened tbe danger of navigation 
greatly, anil the removal of tho three steam-boat wrecks was a signal service to low- 
ival«r navigation. Tho mitring of leaning timber will enabla steam-hnats to make 
(jiiicker time, anil the girdling of tlio trees along tbe hanks will decrease the cause 
of future obstructions. The benelil derived froin the latter is not seen directly, but 
in a short time the limlm will decay and drop nil, and should the. trunks bo carried 
into the stream at any time there is little likelihood of their becoming obstructions. 

Everything taken from the bottom of tho rls*er lends to deepen the channel, and I 
cm Kiifelv miv lii.O there n mi averse "I' .0 leatl 'iUti WW ■teOJto-bOOt MlMF iVom 
tho mouth tip to Point Pleasant (tho present head of tow-water navigation) thou ever 
before. 

Having received information that the bayou was much obstructed 
by drift, the I Suited States snag-boat llookar, Watkins Decker, master, 
left Monroe February 7 and made a patrol as high as Ohio Landing, 
Ark., about 118 miles abovo the mouth, returning February 10, after 
removing '2 jams, 13 side-jams, and C5 snags. Tim snags were chiefly 
large, floating butts, much dreaded by pilots on account of their uncer- 
tain location. Tho jams wore caused by the large quantities of timber 
and brush cut. last fall by the chopping parly. This work exhausted 
the small balance of the appropriation, but cleared the bayou of jams 
and drift, ami the steamboat men have expressed themselves as well 
pleased with its performance. 
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The following letter was received from Capt. E, D. Cry ex, of Monroe, 
La,, April 28, 1890: 

It gives me great pleasnro to be able to enumerate to you a few oj I he great benefits 
derived from the work done nniler your direction on Uayou Hartholoinow the last lew 
years. Having been engaged in rn lining steam -boats iu tbo above bayou for tbo hint 
twenty years, no one is better prepared to review tbo past und preseut condition ot* 
the stream. 

When [ first commenced to run steam. boa tn 00 iSartholomew, a boat carry ingf>00 
bales of cotton could be navigated only with the greatest dilliculty, I being com- 
pelled to spend large sums of money, individually, employing chopping parties to cut 
onf leaning trees mid reuiovo drift and jam*. It then required fourteen days tbr u 
SOO-huIn boat to make a trip to the head of navigation. Tbo rate on cotton then was 
$5 per bale. Now the same trip can be mado by n, steam -boat carrying 1,1)1)0 hales in 
seven days, U a freight-rate ot S'J.uO per bale. Then the bayou conlil only be navi- 
gated about tlireo months; now* wo have better navigation during six months. 

What now is iiiobC needed is a good, strong flat-boat, with shears aud steam capstan, 
to operate in the stream during low water, to lift, out the logs arid stnnips that have 
slipped in. oft' tbo banks or that have fallen into the bayou when they were cut to clear 
them out of the way of high-water navigation, 

The commerce of "this bayou is immense. This season about 3,000 bales of cotton, 
100,000 sacks of eottou-seed, 3G0,<hk> staves, i!,('n hi. Q00 feet „f wjtUWa oak timber for 
export, 3,000,000 feet of cypress timber in tho logs, besides largo i|nantities of bides 
and sundries, were brought out. This is an inside estimate ot output and product of 
tho bayou. The in ward- hound freight will amount to a hunt J.iNJO tons or more. This 
bayouhas never received the consideration to which it is entitled, from a eommercial 
point of view, and I hope you will take my suggestion iu reference to a flat-boat for 
snagging purposes under consideration and adopt it, as it will prolong navigation at 
least two mouths and boned t the people aiid commerce to that extent, 

Monty Htatemtnt. 

duly 1,1889, amount available &."., 000. 00 

July 1, l^JO, amount expended during fiscal year, exclusive of 

liabilities outstanding July 1, 1H89 ?4,995, 10 

July 1, 1890, outstanding liabilities .31 

4, MS. 44 

July 1,1830 balance available 4..to" 

Amontit appropriated by act of September IS, 1800 S, 000. CK) 

Amount available for liseal year ending June 30, 1891 5,01)1. W 

I Amount thatcau be proll t ah !y expended in iisoal year ending Juueft), 18i)'2 10, 1U0, 00 
/ Submitted in compliance with requirements of soetioua'J of river and 
/ harbor acts of lSdti and l)<(iT. 



COMMKltCIAL STATISTICS. 

Navigation in this stream began January I and remained good to tho end of the ' 
fiscal year. Three steamers made a total of 4-i round trips, connecting with larger 
boats at Monroe, 
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Logft reported floated on t 11, 8B, valued at S*0,6iiV Tho commerce reported for 
188S-'8!i if only partial, ho ( Tjjj t a comparison is Dot possible. The statistics for this 
souwm aru reliable. 



W?. 
IMPROVEMENT OF BAYOU BCEUF, LOUISIANA, 

Bayou Bceuf, nsnally called Ikenf River, rises in southeastern Arkan- 
sas, limvs in .i southerly direction} and Bnters OttAebita Rives a; Staf- 
ford's Point, S miles* above Harrisonburg!), La, Some work for the im- 
provement of this stream was done by the State of Louisiana previous 
to the war, the report of the board of public works for the year 1S40 
showing tliat it was open to Point Jefferson, 

An examination of the bayou was made by the United States iu 1880, 
(pages 1434-1428 Report Chief of Engineers, 1881), and an examination 
of three outlets near Point Jefferson, La., was made iu 1884, and their 
closure recommended (pages 1545-1548 Report Chief of Engineers, 
1885}. The project contemplates the removal o( snags, logs, leaning 
timber, etc., obstructing navigation between Wallace's Landing and tne 
month, about l'8U miles. Xew obstructions are forming continually, ami 
requite removal from time to time, heuce no estimate for permanent 
Improvement is given. 

The following appropriations have been made for this work: 

By net of— 

March 3, IHsI }5,00n 

AnifimfJ, Ittti 6,IUKI 

July B, 1881... 5,000 

August 5, )««('. 8 ' 

August 11, 1888 e,(HH) 

Toiiil appropriated to Jew 30, isw 26,000 

Operations were commenced in 1881, and continued iu 1883, 1884, 
1887, and INXS-.s'i. The three outlets near Point Jefferson were closed 
in 1887 and 1888, at a cost to the United States of $.5,441.78, aod by 
confining the stream to its natural direction the season of navigation 
has been prolonged- All other work comprised the remoral of snags, 
lea ni rig timber, etc., and has lessened the danger of navigation and en- 
abled bonis to run to Point Jefferson, 19 miles below Wallace's, during 
high stages. 

Owing to the small balance available for this improvement but three 
weeks' work could be performed in the past nscal year, as follows: The 
United Stales snag boat Booker, Walking Decker, master, left Monro", 
La., December 11, and was employed the remainder of the month in 
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working over the 00 miles above the month. The principal work per- 
formed was the removal of large leaning trees in the bends, 'J to '.I feet 
in diameter, 60 to 75 feet high, and projecting 10 bo 20 feet from the 
hanks. By the use of high explosives these were blown out by the 
roots and then cut into short lengths 60 as not to become obstructions 
in the future. This part of the bayou was cleared thoroughly, and the 
master of the snag-boat reports that the work done will enable steam- 
boats to make from .six to eight hours better time. 
The following obstructions were removed. 

K amber. 

.Sunns tod tog* from ohamwl , 1)8 

Slumps from ebauuvl , '.. . _ . . ;1'J 

Side-jama J 

Shore snu^s Sit 

Leaning twos.... BOO 

Leaning trees topped.. 524 

With the appropriation asked for the fiscal year 1392, it is proposed to 
continue work by clearing the banks systematically^ building brush 

wing-dams to scour the bars, and removing shore-slides and logs and 
snags from the channel. The snag-boat /looker and a chopping party 
of fifteeu to twenty men can be employed to advantage for at least six 
months at B cost approximating $1,050 per rnonlh. 

The willful cutting of Opossum Fork levee, and the crevasses that 
occurred in the levees on the right bank of (lie Mississippi below, ad- 
mitted an immense volume of water into the secondary valleys drained 
by Iiayou Bieuf and Tensas and Macon. 

When the outlets at Point Jefferson won- closed it was threatened 
that they would be cut and tlie water allowed to escape into Ouachita 
Kiver through Lake La Fonrehc, not with the view of relieving the in- 
tervening lauds from ilood, but to furnish a navigable route into the 
lake as far as the ferry on the road from Oirard to Oalc Ilidge. It is said 
that the original levees had beou cut by the same parlies, or the same 
family, reported to have made these threats, and whether or not the 
levee was cut for the same purpose, or was washed awa,v, they com- 
plained to me that the navigation of La Foiirclm which " they had made" 
was destroyed by " my dams." 

The closing of these outlets was estimated for in 1684 (page 1,545, 
Report Chief of Engineers, ISSo), and a small portion of the estimate 
was allowed to close one outlet by act of August 5, l-SSU. The outlet 
ftt Point Jefferson was closed substantially, I he second was closed h\ a 
heavy dam at a lower elevation, and the third by a low dam, being'ail 
the work that could be dune with hisullicient appropriations assisted bv 
contributions from the planters whose lands would be protected from 
overflow by continuing the dams to join the old parish levees. 

1 had warned the people interested in the preservation of the dams 
to keep a guard during high water, and this seems to have been done 
for several weeks. Mr. Hefner, of Oak Ridge, reported June L3s 

The Jam *t 1'oict Jofl'eraon |« entirety goat, A Riiard was ItOpt until JnttMCteA 
parlies wain worn out, find, owing lo the wry isolated mf tuition dliriiur h%ll wiilir 
the gnat dlttonlty wo* 1 . men to relievo them, The dam stood i*u the water. 

and ouly after the w:m-r rowcrer the <M mirth pint and wimlml ovoi tbeold part, 
end msaeslwnswMlieutaaTOMtneond m'thotlaui, ii ■ Knidaally creaked away. Alirr 
iliu water wa> high no dirt coold be obtained, as it w;i«ntta mire. No. 'i ta'all there 
as t limit it, i.u i ji new ohennol out around the wont i-ud, rotas to a went othii.-iii 

on the o*4 part (t. Mhelevi nth* main line . No. SI l« ulffb «dl gone, a* yon «■ 

iwtiilinr tt was only built against rain-water ft. r. natural drainage}. I feel | live 

there was no cimiiKrof levi'CH 11 I hail I „ ai,i„ |„ i,,olU tile work* nmiipleto ao- 

I'Ordtni; toyoflt plan*, tliry would be all there yet. 
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Tho closing of these outlets is absolutely essential to maintaining 
Bayou Boanf as a navigable river, ami it' tbeyara left open no more money 
should bo expended for its tmprovcineuL Incidentally a very fertile 
region would be protected against floods, and so property holders would 
bo benefited without expending a penny directly for tlio work. Had 
the original estimates been filled, bo that all three outlets eonld have 
been closed in the same manner as was No. 1, and the private subscrip- 
tions aud pariah funds applied to the eonuectiug levees, it is not prob- 
able that even this year's high flood would have been broken through, 

A new estimate is submitted of 50,001) cubic yards at 25 cents the 
yard, to include nil expenses of inspection, clearing, and grubbing, and 
making a secure bond with the foundations and joining with the main 
line of levees some distance beyond the outlets on either side. 

It will be useless to close only one outlet, and it should be stipulated 
that the parish levee board should join in and raise and strengthen the 
main lino of levee above and below the outlets before work on the out- 
lets themselves is begun, or that the State, parish, aud subscribed 
funds should lirst be placed to the credit of some responsible person to 
be paid out for such work, so that all may be carried on continuously 
and on the same plan. 

The estimates for tho yea* l$9i! are therefore : 

Forluvees and dams, closing nutlets |12,500 

For genera) improvement 10, 0(H) 

For nltico expensemmd con tiu gene lea . SOU 

Total 38,000 

Mo net/ statement. 

July i, 1889, amount available $77,52 

.lol \ 1, Him i, iduniint (Depended during fiscal year, exclusive of 

liabilities outstanding July I, 1HS;). , $'J.">. 4li 

July 1, lH'JO, outstanding liabilities 22.00 

077.43 

July 1, 1880, balance available .08 

Amount appropriated by act of September 111, 18!>0 S, 000. 00 

Amount available for fiscal year ending June 30, 1831 .- .. ii.000. (0 

t Amount, tbatcnu bowrofltably expended in fiscal year ending Jnly 30, 18112 23,000.00 
< Hohmittui] io compliance wit.1i requirements of ueoiiona -' of river and 
( harbor acta of IStif) and HG7. 



CQMMKRC1AI, STATISTICS. 

Navigation in this river began about December IS, and remained good nntii the end 
of the (laeal year. One stoamer made a total of nine round trips daring the season, viz : 
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Commewt. 
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Rn'iif Rivorid crossnil by t!io Vickstrur(r, Shra report. and Pacific- Railroad ne:u- <1U 
rani, Lrt., and another bridge is contemplated by this New Urloauaaud North woBturn 
Railway, to cross a few miles north of Giranl. 



W 8. 

IMPROVEMENT OF TENSAS RIVER AND BAYOU MAt^ON. LOUISIANA. 

Tensas River has its source in Lake Providence, in northeastern Lou- 
isiana, flows in a southe ily direction, aml.joius Ouachita and Little rivers 
at Triuity,La., in forming Black River. By the act of J HS4 Bayou HI aeon 
was united under the same head of appropriation with Tensas Itiver. 
This stream rises iti Desha Comity, southeastern Arkansas, flows in a 
southerly direction, and enters Tensas lliver about *10 miles above its 
mouth. 

Examinations were made in 1880, upon which the plan of improve- 
ment is based. The project contemplates removing snags, logs, and 
leaning timber obstructing navigation ; in Tensas from Dallas, La., to its 
mouth (about ISO miles) at, an estimated coat of $23,000; and in Bayou 
Macon from Floyd, La,, to its mouth (about 130 miles) at an estimated 
cost of #17,000. 

The following appropriations have been umdo : 

Act of— 

March;!, lr-Sl j 3 mil 

JalyS, 1894 \ tm 

August 5, IS-* ,| oao 

August li, 1888 8 ] 

Tiit a! amount appropriated to Juno 30, ISM j ( [ (M xi 

The amonnt expended to June 30, 1880, was $15,768.00: §17.425 of 
which had been applied to the improvement of Tensas Itiver, and 
18,843,99 to Bayou Macon. The obstruct ions were cleared as Jar 86 
practicable witii this amount, and in 1889 the master of the largest boat 
running in these, streams stated that the trip from the month of Macon 
to Floyd and return had been shortened twelve hours. The work is not 
permanent, however, as new obstructions are forming continually. 

Nowoi-k was done during the fiscal year ending June SO, 1800, as the 
balance available was too small to resume operations. 

The New Orleans, Natchez and Fort Scott Railway Ooinpanv (mow 
called the New Orleans and Northwest errri obtained a charter tor a bridge 
across Tensas River near Ban id's Ferry. Louisiana, by acr approved 
March 1, ISS9. (Chapter 312, laws of the United States.) Plans of the 
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bridge were received October 24; an examination' of the proposed site, 
at Clayton's plantation near Daniel's Ferry, Concordia Parish, La., was 
made by Assistant Walter 8. Davis early in Xovemhcr; ami the maps, 
plans recommendations, etc., were forwarded to the Department Novem- 
ber 0- Under date of December if) the Secretary of War approved 
the plans find location Of the proposed bridge, and directed that the 
engineer officer in charge of this district supervise its construction ** so 
far as may he necessary in order that it. may be built in accordance with 
the approved plans:" and to report to the' Department at the proper 
time whether the bridge was so constructed. 

This notice was received by me January 3, 1 Ml, and on the same day 
I sent a certified copy of the approval of the plans and location by the 
Secretary of War to tho president of the railway company, through the 
chief engineer of the construction company, writing as follows: 

I Itnve to inform you that I have this day received official notice through the Chief 
of t-jti^uif er«, U; Si Arm.y, of the approval of the Secretary of War of the plans of the 
liridgo proposal liy your company ovit Tensas River, Louisiana, near Daniel's Perry, 
ami that 1 have um appended supervising engineer so far as is necessary to see 
Hint l hi; approved plan* arc followed. I inclose a copy of tlin notice seat to mo with 
the plans. Vou are hereby authorized to bejjin the construction of said bridge in 
accordance with the approved [dans as soon as yon Mn<! it necessary to do so. I will 
visit the work from time to lium on requeat of your chief engineer, or when I deem 
it necessary, and will reader an itemiznd account of my actual expenses incurred, 
which will ho a proper charge Cor you to pay. 

1. received no answer or acknowledgment from any officer of the 
enmrwni.v, and I presumed that the extraordinary spring flood had pre- 
vented the commencement of the work. After waiting a reasonable 
time, when the water had fallen snflh'iotitly for operations, I wrote to 
the chief engineer of the construction company, .May 27, to ask if work 
had been commenced, and received a tetter and tracing from him June 
11, showing " the bridge as built." As soon as funds are available an 
examination of the site and construction will bo ordered and a report 
made on the work; hut for the present report, all that can be said is 
that the company failed to give notice to the district ofiicer when con- 
struction was begun; neglected to inform him of the progress of the 
work ; built a bridge without following the plans approved by the Sec- 
rotary of War, and is now operating an apparently unlawful structure, 
to the injury of the navigation of Tensas Kiver. 

It is reported that one or more steam- boats have collided with l he 
bridge or its approaches, and that the owners of the steam-boat Shaw 
have insl listed suit for damages. Complaint has been made by steam- 
boat men that the bridge is a serious impediment to the navigation of 
the stream, which will be investigated without delay. 

Willi the amount asked for the fiscal year L892, it is proposed to con- 
tinue the work of removing snags and logs, cutting leaning timber, etc, 

Monet/ tttatnntwt. 

July I, 1889; amount available.... v $231.01 

July 1, isuo, n mount expended during fiscal year, exclusive of liabilities 
outstanding July 1, 1HH!> 104.25 

July t, tSOft balance available 128. 7ti 

Amount appropriated by not of September I!), 1800 5,01)0.00 

Amount available for llseal year ending June ;so t Mn r.,iai;.7(i 

I Amount icdiinalcd) required for completion of esisihig project Ill, l)0o. DO 

J Amount Umt can be proiitahly expended in liscal yea reading J one Ml, 1803 ID, 0CH). 00 
| Siihuiiltnd in compliance with roquiromeuta of sections I of liver unit 
{ lonlior n<rW of IMS :iiiil 18u7. 

ma 'M — LIB 
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COMMERCIAL STATISTICS. 

Navigation in these streams was intemiiitud from May 20 to November ir>. Steam- 
ers n'Miiunl business DecetttbW I, and there wiw good navigation furtliu larger bouts 
from this (iin« to the end nf the fiscal year. In Iho Lower Tensas llwce wast good nav- 
igation for the smaller boats the whole year. The commerce of these streams gave 
business to bis steam-boats, These boats made a total of ninety-three trijia during 
the season. There are one hundred and fifty regular freight landings on thoso 
stream a. 
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V n u anally short crops were reported from these rivers the nast year. 

Hue VicUsliurg, Hhrevcport. ami Pacific Railroad crosses Hay on Macon at Delhi, La,, 
and Tensas River at Dallas, f.a. The Now Orleans aud Northwestern crosses Tons us 
near Daniel's Kerry, Coucordia Parish, La. 



W 9. 

IMPROVEMENT OP BIG BLACK RIVER, MISSISSIPPI. 

This stream rises in Webster County, Miss., Hows in a general South- 
westerly direction ami enters Mississippi Ltiver at Gnuitl Gulf, 37 miles 
below Vicksbnrg, having a length estimated to be about 40(1 miles. 

An examination was made by the United States in 1S.S1 (pages 1565- 
1570, Report Chief of Engineers, 1882), ami the project contemplated 
Blearing a channel suitable lor navigation at high stages by the removal 
of snags, logs, wrecks, leaning timber, eta,, from Cox'a Ferry to the 
mouth, about. I'M) miles, at au estimated cost of $32,000. 

The following appropriations have been made : 

Uy act of— 

Jnly 5,1884.. $5,000 

August f>, 1830 5 ooo 



APPENDIX W — REPORT ()V CAPTAIN WILLARD. 1891 

A chopping? party removed the principal obstructions for a distance 
of about 7;"> miles above Che mtmtb in lssi- 1 S5. Nothing lias been done 
since, as tbt) net of 1 .SSI > required that no part of (be appropria- 
tion should bo used until the State of Mississippi caused the bridges 
south of the Vicksbnrg sad Meridiaa Railroad to be so constructed as 
not to obstruct navigation. 

The bridges referred to were the Louisville, New Orleatis and Texas 
Railway Bridge, about, la miles above the mouth ; a county bridge at 
lvanlioii lYny, about 50 miles above the mouth, ami a county bridge 
(it Bald will's Kerry, about 70 miles above the month. In addition to 
these, the bridge of the Vicksbarg and Meridian Railroad (now the 
Alabama and Vicksbnrg Railway), about 40 miles below Cox's Perry 
forms an obstruction to navigation at all stages. 

The following extract from my report of January 9, 1890] printed in 
Boage Ex. Doe. No, I' 10, Fifty (irst Cougrests, iirst session, gives the 
latest information regarding this stream : 

I have the honor to rccnimuuiid that the net of August 5, 1S8G, relating to the irn- 
proverueut of Hig Black River, Mississippi, he amended by the repeal of the proviso, 
which reads as follows: 

"So part of thin appropriation shall ho used until tho State of Mississippi shall 
have llrst caused tho bridges OW said stream south of the Vicksbnrg and Meridian 
Railroad to he so constructed an not. lo obstruct tho navigation of said stream. •' 

'Dm legislature of the State passed an aet (Taring the last session, in I^^S, requiring 
the Louisville, New Orleans ami Texas Railway Company to change its fixed bridge, 
crossing Big Black River about 13 inilm above the mouth, into a swing-bridge; omit- 
ting all reference to other bridges between it and the bridge of the Vicks burg and 
Meridian Railroad (sen Report of Chief of Engineers for 188"*,|i»gO 1357). ThetiWing- 
bridge has been constructed according to plaoa submitted through mo and approved 
b,v the Department, and was swung for the first time December 31, lt*&), and is now 
advertised in this ptitdic prints a* liuished find rendy for business. Tho lvmthoe 
Bridge h;is been raplftCOtl by a terry maintained at the'oxpon.ie of certain merchants 
of Vickshuri;, and (he only bridge remaining to obstruct navigation is tlmt at the 
erossing culled ISuldwin's Ferry, about 'J.'i miles, by livi r, htdow the Vicksbnrg and 
Meridian Hail loud Bridge. This is a free bridge, built and maintained by tho county, 
and is about l(j miles from Vicksbnrg on a fairly good rmid much traveled. 

Tho county supervisors are unwilling to take down or alter tho bridge, and I thiuk 
their re;isons sound. Tho State ban not ordered them to do anything to the bridge ; 
theexpeuse would he a heavy burden on the county, which has small resources ; and 
the road brings the merchants of Vicksbnrg more business the year round than the 
river is likely to do during the short time it would ho navigable. My awn opiuion is 
that the greater part of the river freight would go down stream rather than turn 
northward to Vicksbnrg. A few weeks since I drove over the road with the super- 
visor in charge, and examined tho bridge and the site, and found that the bridge could 
not hi> changed to a draw-bridge, hut that a new bridge would have to he built, and 
that the rise and fall are such us to make it very difficult to run a ferry. Tho banks 
are so high that teams could not haul full Ioadsin low water when the river would 
he closed to navigation. 

With tho restriction removed and with another appropriation of §5,000, I think 
tho river could be put in excellent condition from the Baldwin's Bridge to the mouth 
in one working season. Tlio district plant will furnish all the tools and outlit, and, 
with a liberal use of high explosives, no further work should be required for several 
years." 

Mintry statement, 

July 1, I**', a -non tit available S5,000 

July t, LBB0, balance available ft.000 

Amount (estimated) required for completion of existing project 22,000 

Amount that run bet UCpendOdprofltobty in fiscal yeai ending June 30,1*14 5,000 

Submitted in complinti. e with requirements of sections 8 of river and 
harbor net* ef l-u't> and 1*17, 
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COMMBIU'tAJ. BTATtBTICa, 

During tbo past fiscal yoarbitt una steaoibnat traversed thin river ; the./osifi D, Uar- 
kintCJ'AA'ilmw, draught lijrht 1 foots inches, draught loaded 2 tout iJmehes, wont una 
distance of tta miles, the [utter part of Pulmiary. TUis boat brought out 'i,8(lU aaeke 
of cuttciu need, ami 4.'i0U staves worts floated out in (hit-bouts. 

The Alabama smil VicksbnTfl Railway crogeea Big Black Hivoron a filed bridge at 
:i point about;!!' miles east of Vieksburjf, and lln> ljimisville, New Orleans and Texas 
Railroad crosses at Allen's Station on a sniji^-bnilgo, about 15 miles aliove the 
muiitli. 



W io. 
IMPSOVEMERT OF YAZOO SXYWS, MISSISSIPPI. 

Yazoo Uiver, about 173 miles long, is formed by the junction of Talla- 
hatehce ami Yuliahuslia rivers in Le Flore County, Mississippi, Hows in 
a general southerly ami then southwesterly direction, ami enters Missis- 
sippi Uiver 5 miles above Vieksburg. 

An examination of wrecks of gun-boats, steamers, and other obstruc- 
tions placed in the river daring tho war was made by the United 
States in 1878 (pages 1*3, 484, Report of Chief of Engineers, 1873), and 
a further examination was made in 1874 (pages 304-367, Report Chief 
of Engineers, 1871). The project contemplates the removal of wrecks, 
logs, snags, and leaning timber which obstruct navigation throughout 
the entire length of the river. Sew obstructions caused by llooiis, 
Sliding hanks, etc., arc brought into the river every year, and no esti- 
mates have been made lor permanent improvement on this account. 

The following appropriations have been made: 

Act of — 

Match a, 1S73 $40,000 

Miii-ch :!, 187S k', ni'ii 

AURtwt 14, l*T(i 15,(100 

■limn is, 1878.. So.OOU 

M iroh *, WM - 15,000 

Jiiint II, ItWfl U4.000 

Mmvlia, ins! 8,000 

August 'J, UftB H,<KNI 

Jntp .">, !-*l 10,000 

Aligns* 5, L888 lS.iKKi 

A«w'«t ii. Lisa ssjooo 

'I ..I :il i! I III :i|i]il-.i]iiiip|, il Id .Imtr :ltt, IK'Ji) 190,(100 

The wrecks of 9 steam boats, sunk during the war, were removed by 
contract in tS7J-'7i. Experience gained by this work showed that tho 
improvement could lie continued mom economically by means of a snag- 
boat operated with hired labor, and in [873 and 1877 the United States 
snag-boat <>. 0. Winner was employed in removing wn-cks and other 
obstruct ions. In 1879 the snag-boat John It Meiyx was completed, ami 
tho principal work since has been done with that boat. The amount 
expended to .Mine SO, 1880, was •177,657.74 

in the past, fiscal year operations were as follows : 

The snag-boat Miit/x, 1*. B. Starr, master, entered this river and re- 
sumed work October J, continuing without cessation until November 8, 
when work was taken up in Talluliatchee Uiver. The stage of the river 
was very low, not more than a foot above extreme low water during 
the greater portion of the time, exposing many of the obstructions to 
view and permitting effective work. The plati pursued was to remove 
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the moat obstructive snags, stumps, etc, from the channel, proceeding 
up stream as rapidly as possible, so as to accomplish the greatest good 
before the water should rise. To have attempted thorough removal of 
all BtQEnpB, shore snags, and leaning trees would have exhausted the 

funds in a short stretch of river, with but little, general benefit to nav- 
igation. Work was done at the following wrecks ; Steaui-Iaunch Grey- 
hound raised opposite Hayne's LSlnff; boilers, shaft, wheel, ami part of 
bow of burned steamer BatktiaU removed from channel opposite Ueu- 
driok's Place; parts of wreck of steamer Mary E. Kvene removed from 
channel at French Bend and sunken ilat-boat from the liar above ; and 
part of steamer William ami a targe flat-boat opposite Greenwood. 
The following is a summary of the work : 

Number. 
Hlvarjs pulled..... - '"'9 

Stumpa removed „ 'JN5 

Loga rcmo red from cliauuel ,. . - *7 

Shore snag* cut . . „. . , 73 

Loaning trees cut . , , ~t 

Wrecks removed.. ...... • *' 

Since the return of the Mclgx from Ouachita River in January the 
water lias been too high for work, ami the boat has been [aid up in the 
lake at Vicksburg undergoing such minor repairs as could he made by 
the watchmen. 

The pumping dredge-boat described in my report of lust year was 
purchased and towed to Vicksburg in July, and the machinery, etc., 
has been overhauled and rearranged, and a larger pressure pump 
added. The dredge at present is laid up alongside the MeitjH, aud both 
bonis are cared for with one foree, 

The amounts expended during the ilseal year were; 

For general improvement, care of plant, eta SfUil'i.tM 

For piinijiinxdrudge-lioat. 5,11*1.75 

The appropriation for the general improvement of the river is prac- 
tically exhausted, the funds available being from the allotment pro. 
video by act of August II, isss, wfor constructing a pumping dredge- 
boat," all of which probably will bo needed for additional machinery, 
fittings, hose, repairs of hull, etc. 

The appropriation for this work should be targe enough to permit 
the organization mid equipment of chopping parties to cut leaning 
timber and elear caving aud slitting banks, in addition to tho opera- 
tions of the snag-boat. This class of work can be done cheapest in 
tlus manner, aud if earned out systematically will do much towards 
effecting a permanent improvement. 

Clearing the banks for some distance back will diminish their tend- 
ency to slide, and the Consequent formation of snags and drift; ami 
clearing the* points, especially in tortuous bends like the Ox-Hows, will 
not only give safer passage, but reduce the danger of collisions. 

No expensive works in tho way of dikes or locks and (lams seem 
repaired Cor the present needs of commerce in this stream. Tne chan- 
nel is fairly u inform in section, the banks generally above high water, 
except from Overflows from Mississippi River, the danger of which Is 
diminishing ycarry, and there are few shoals, and these can be removed 
by dredging or building inexpensive wing-dams. 

The principal obstruction is the shifting bar where Yazoo enters Mis- 
sissippi River, which fills or scours as tho ratio of discharge of the two 

rivers, which may be represented by , diminishes or increase*. With 
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Mississippi River in flood and Yazoo draining its own valley or falling, 
(lit 1 , lower portion of tho smaller stream is idled with backwater, which 
leaves a thick deposit o£ sand and mini to bo washed away as the 
larger river tails. Last, season, with 8 feet on the Mississippi gauge, 
boats drawing 30 inches could BOt cross tiro bar at the inoutli of Yazoo, 
except by pulling over Willi lines and capstans. The channel was 
crooked, narrow, and shoal, [Kissing between bunks of sand some eight 
feet above, water, which had been deposited dining the preceding flood. 
Tho same thing happens every year; but the degree of obstruction 
caused by the ilepo-.it varies considerably . It' Mississippi Calls rapidly 
and remains low for SOtne time, the ehflUDe] through the bar improves 
rapidly., and the more so if the Yazoo Valley receives much rain. 

The relative direction of (low of both rivers at their junction is such 
as to form this bar in every llooil and lo warrant the opinion that no 
works can be built to keep a channel through it at. all- stages for the 
boats now engaged in navigating Yazoo River and its tributaries j and 
with the development of the Yazoo Valley boats of greater tonnage 
will be required. 

Congress has appropriated considerable money for improving tho 
principal streams forming this Yazoo Valley system of inland naviga- 
tion of about 900 miles, and the settlement of this part of tho country 
has been due in no small degree to the improved facilities for getting 
supplies and moving crops- 
Increased security against, destructive overflows from Mississippi 
River is drawing planters and small fanners from tho hill country into 
(bis fertile valley, and railroads are penetrating it in all directions to 
win part of its growing trade. 

Liberal appropriations for one or two years, to allow systematic con- 
tinuous work, would stimulate the settling of (he valley and bring large 
returns to the people, but, until the problem of dvx\\i water at the en- 
trance to the system is solved, DO great increase of river business can be 
expected. The depth at the mouth should always be greater than the 
maximum depth that can be made for the passage of the farthest shoals 
in the upper river by such boats as are needed for the trade. Ordi- 
narily this might be obtained by jetties or fixed by the depth on miter 
sill of a lock. In the case in hand it is not probable that jetties costing 
$1,000,000 would maintain the required depth for more than two or three 
years, and a lock and dam at the present mouth is out of the question. 
Moreover, as an open river that would give a navigable depth of at 
least 4 feet, even with occasional detentions, is to be preferred to a canal- 
ized river of, say, 6 feet with detentions at overy lock, it would seejn 
proper to inquire if Yazoo Kiver mwy not bo diverted and brought to 
the Mississippi by some shorter route, at a reasonable cost, and so gain 
Sufficient depth of water at the entrance to the system at all stages. 

The plan of turning Mississippi River back of Paw L'aw* Island 1ms 
been suggested, bat it could not be done well without great expense, 
must be uncertain in its result, and in my opinion would notaflbrd par- 
maneiit relief, but only shift the bar farther up-stream. 

1 believe, however, that it is practicable to change the course of the 
Yazoo River by Chickasaw Uayou or Old Kiver so as to eiuptv into 
Centennial Lake and pass the city front of VicksbifTg along the old 
channel of the Mississippi, debouching at Kleinslon, and thus give good 
navigation into the 70200 system the year round and maintain a deep- 
water harbor for the city. 

An extended survey of Yazoo River would not be needed, but. only 
a reconnaissance of the upper river with discbarge measurements, cbau- 
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uel soundings, ami sections at the burs, and a thorough examination of 
the river, and land between it and the lake, for about 'jn miles above 
Vfeksbarg, to gel. data for a definite line ami plan of improvement, ami 
estimates of its eost, 

Tlie reconnaissance can be made da- about $2,500, and the survey of 
toe lower part, which will require extensive borings on several trial 
lines, can he made tor about 10,000. About 1500 would be needed for 
gauges at Greenwood, Tehola Lake, Big Sunflower Siver, or at such 
places as should be found convenient. 

A email light draught steam-boat) with shears or a crane and hoisting 
engines or capstans, is much needed fur the upper Sagoo and for the 
smaller streams of this district east of the Mississippi. At present it is 
necessary to charter, and it is difficult to find boats suitable, for the pur- 
pose, add the lowest charter price that has been obtained exceeds the 
cost of running the Meitja. The Meigs can be used to advantage for 
about tiro months of the year, and then, if not needed iu lied or Oua- 
chita, should be laid up at Vieksburg, 

The following are the estimates for the fiscal year ending June o(», t892: 

Sow-bout Mviqs : 

Five mouth*' service, at $2,300 $12,300 

Sewn mouths in ordinary, at$230. 1,750 

l'nmping dredge : 

Throe months' service, at 8800 12,400 

Nine mouths in ordinary, at 873 .., d73 

Flat- tin :ns and outfits and expenses of chopping parties engaged ju system- 
atically clearing the banks 12,000 

A ■ rjt-j . I lighi -draught boat for use in tin) upper river and the tributaries to 

Yazoo..,. , 10,000 

Eight months' service Of light-draught boot, at $1,000 8,000 

Genera! repairs of plant and outfit, office expenses, and contingencies. ...... <,675 

Examinations and surveys 8,000 

Total 60, 000 

Money Htattment. 

July I, I SB9, amonnt available $12, 1-12. Si 

July l, HJ0, amount expended dining fiscal year, exclajiveof 

liabilities outstanding July 1, 18s9, , 10,317.89 

J nlv 1, W90, outstanding liabilities « ■ ■'! 

», 317.78 

July lilWO, balance available 3 t lM.63 

Amount appropriated by act of September 10, 1890 95,000.00 

Amount available for lineal year ending June 30, 1891 28, 13.1.03 

t Amount t hat can be profitably expended in fiscal year ending J one 30, 1892 CO, 000. 00 
{ Submitted in compliance with requirements of sections 2 of river and 
( harbor acts of ISM and 1867. 



COMMERCIAL STATISTICS. 

There was navigation in this river the year round, hnt it was intermpleil abont 
two mi hi I lis by I lie bar at lite mouth, 

Eleven steam-boats made a total of four hundred and thirty-three round trips in 
Y»m>u and Tallahatcbeo rivers and Tehulu Lake. The Big Sunflower boats traversed 
Ytttoo BITOT for about 30 miles, and eight steamers made a total of one hundred and 
tortv-fonr round Irips in that stream. 
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Steam-boats running in Yazno and Tallalialchtt riven and Tcltula Lake. 
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In addition to the. above, there was rafted out of tlio Yasioo River 'JWt.tMl feet of 
hewn oak timber nod 1 .".,ihki cypress Iojim, 

Tliu cotton crop of Yukoo River and tributaries h said to be, in round numberx, 
lO^fJQO bales, No reliable est ituate.s for the ptccedine; yew could bo olitawcd, ho that 
no comparison SOD Id be made. 

The (Margin l'.iciliu Railway, from Greenville to Slnrkvitle, Miss,, crosses Yiuoo 
River and cut era Greenwood, Miss. A branch of flit* Illinois Central Railrond, begin- 
ttingat parsons, on Yalhibitsbii River, touches Yazoo River «t Greenwood, Tcliala, 
Yazoo Oily, and other points, Joining tlje main line nt Jackson, Miss. This roml has 
a branch from Tchtila to the main lino at Durum, Miss. A branch of lliu Louisville, 
New Orleans :nid Texas Railroad is now under const rur.t ion, which will bfl completed 
in time to carry oil u portion of preset*, crop. It starts at Claiksdnle and runs down 
Casstdy Bayou to Mi titer City, on the Tallahntcliee River. It will slleet all Hie entin- 
try along the TaUahatchee northward to point where itbralioliosofl'to Cuator Bayou. 



Wn. 

IMPROVEMENT OF TCHULA LARK, MISSISSIPPI. 

Tf'lml.i take, or J.iver, is the Baal Branch of Yazoo Kiver where it 
divide* in passing Hooey bland, nmi i.s about 60 miles long. Honey 
Island la .il-oiit H)» miles above the mouth of Yazoo (liver. Partue 
plantations join one another along tee (yanks of the lake, and their itn- 
nual product is estimated to be about 20,(100 bales of cotton, 
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An examination was made by the United States hi 1<S79 (pages 
1330, U51, Report Chief of Engineers, 1880,) mid the project based 
thereon contemplated the removal of snags, logs, and overhanging 
trees, so as to allow light-draught boats to enter the lake earlier in the 
season; the work to be completed in one low-water season, at an esti- 
mated coat of $ 10,000, 

The appropriations have been as follows: 
Act of— 

Marr.ii -.1, \S8l $3,000 

Anoint 2, IKS2 sJ.IiOO 

Julv !», I--.) . 1,500 

August r>, i«86 , 2,<(M 

August 11, l*$a a.ooo 

Total amount appropriated to June 30, 1*0G 12,000 

The amount expended to Jane 30, 1889, was $10,278.57. 

Work was commenced in 1881, and continued in 1$$'2, 1^S4, 18S6-'87, 
and IJt.SO, and the obstructions were removed as far as practicable with 
the amounts appropriated. 

Xo work was done in the past fiscal year, as a favorable opportunity 
for the advantageous expenditure of the available balance was not pre- 
sented. 

The work is of such nature that it must be gone over from time to 
time to remove obstructions that are forming continually, feat by the 
expenditure of $0,000 in one low- water season the obstructions can be 
removed so thoroughly that farther work will not be needed for several 
years. 

Money statement, 

J iily 1, 1W>, ainoimt available 1,7 3 1,43 

JnlyI f 18S», balance available 1,7-21. It 

Amount appropriated by Ml of September I!), HLtO :i, 00(1, 00 

Aiiintitit available for fi sea I year ending June 30, 1891 -- 4,731.43 

[ Amount that cun be profitably expended in fiscal year ending Juno 30 1392 b\ 000,00 
J Submitted in ooinpluttiiio witli requirements of auctions 'J of river and 
( b arbor acts of IStJli and VSffT, 



COMMERCIAL STATISTICS. 

Whmi the water is liijjh enough Yazoo Uiver steam-boats run ttir pit fill the lake, bnt 
no data of tlie lunount of business to be accredited to that stream could be obtained, 
as the boat* do nut separate it from their records for Y.iioo and l'a Hah a tehee river*. 



W 12. 

IMPROVEMENT OP TALEAH.YTCHEE RIVEH, MISSISSIPPI. 

The ht-atlnuarters of this river are in Tippah County, in northern Idle. 
sissippi, whence it Hows in a general southwesterly direction through 
the counties of rjnIOOj Ul Fa.vctte, Panola, joins' Coldwater River in 
Quit man, and then, as the main stream. Hows in a southerly direction 
through Tallahatcliee and Le Flore counties, and unites with Yalhi- 
busha in forming Yazoo Uiver. 
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Aii examination was made by the United States in 1H79 (pages 
082-986, Report Chief of Engineers, isTit). The project based thereon 
contemplated the removal of snags, sunken logs, ami leaning timber 
Obstructing low-water navigation below the mouth of Cold water, a dis- 
fa nee of IDS miles, and the wrook of the steamer Star of the West, 8 
miles above the month, at an estimated cost of 840,000. An additional 
examination was made in ISSll (pages 1&J2-23&3 Beport Chief Of En- 
gineers, 1880), which showed that any improvement above Bbarkey^e 
Landing, Kill miles above the month, would be of little benefit. Below 
that point the work is important, as at present the river is the roost 
available outlet to market, thw «»nly other means of transportation being 
the branch of the Illinois Central Railroad east, of Yallahnsha Elver, 
which is practically inaccessible to planters on the right hank ami 
would necessitate a haul of from 5 to 26 miles through swamps and 
across Yallabusha for those ou the left. 

The following appropriations have been made for this work: 

Hv net of— 

" Miireli 3, l-7!t $<i,0Ofl 

.fiinp 14, 1-WO V 11,000 

MorcU3, 18-1 8,000 

Aoimrt*, iw-^ ........ y.oao 

Julys, 1-M4 :i, <mh> 

August:.. 1-St; S,fi0fl 

Angn.M 11, 1888.... '. 6,000 

Total appropriated tu Juim S), IHsxi Si, 500 

Work was began in 1ST!) and continued in 1880, 1.SS1, 1SS2, 1884 
1880, 1887, and I88tt. Parts of the appropriations of l$tJ0 and 1881 and 

all of the appropriation of 1882 (a total of §10,000) were expended above 
mouth of Cold water to Hutesvillc, as required by the acts, but this 
part of I lie river was not included in the original project or estimate of 
cost. All other work has been confined to the Stretch of river below 
Sharkey's, and has resulted in the removal of a large number of obstruc- 
tions and greatly Increased the capacity of tie* river for navigation. 
Before the improvement commenced the river was navigable about six 
months of tksye&r. Boats now run to Sharkey's Landing the entire 
year. 

In the past fiscal year operations were as follows : The snag-boat 
Meii/s, P. R. Starr, master, entered this stream and commenced work 
Novembers, and continued same until December 24, when the available 
funds were exhausted. Channel work was carried upstream to the 
mouth of Cassidy's Bayou, 1 mile below Sharkey's. No work being 
required above that point, the boat turned back aud commenced the 
removal of the worst leaning trees, girdling others liable to prove ob- 
structive. This work was completed December 7, after which the snag- 
boat went over the lower 00 miles of the river again, removing channel 
and shore snags ami other obstructions to low-water navigation. The 
wreck of the steamer Star of the Went was more exposed than at any 
time when the snag-boat has been in this river before, and by the help 
Of high explosives i I was removed down even with the bed of the stream, 
and also a part of the rebel raft placed in the, channel in INu':i, when the 
steamer was sunk, resulting in a good channel -1- feet deep ami over 100 
feet wide. Part of the wreck remain*, buried several feet in the sand, 
and in cane the bottom should continue to scour its thorough removal 
will be necessary. At the request of the general manager of the Yazoo 
and Tallahatehee Transportation Company and the agent of the under- 
writers, assistance was rendered by the Mci<j.i November It in pumping 
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out the sunken steamer ./o/m F. Allen , near Shell Mound, and after 
three hours" work Hie DOftl was raised. 
The following is a summary of tlie work done: 

Knmhcr. 

Suu(;n pulled , 33'J 

Stumps pulled .... .. — 32 

Log* removed from iViamii-l 59 

Shore MiagH cut "fi'J 

Leaning trees eui .... , . . 2, 148 

Trees girdled 10*065 

Satiate yank willows and iitilsh Hit ■I 3 " 

Wrecks removed {the greater putt of nUttiutx star o; On llVst ftoni &tet»*i»rt 
lo mi dab in, Sunken aieataer John !■', Allen, and shaft oud three llaagea of 

steamer liurtlitrd City) ' J 

There is no doubt that this work benefited navigation greatly but 
much remains to be done before any permanent effect will be obtained. 
New obstructions are forming continually, as is shows by the following 
extract from the report of 1*. K, Starr, master of the snag-boat Meigs: 

The river is timbered on both banks almost its entire length, the growth PousWina 
principally of oak, hickory, pecan, guoi, Hyeauioru, and ey press, nearly all of whieh 
will sink when green. Many of the twos arc in the water ami others project far out 
from tht' banks. The hanks are soft anil unruly, noil undermined with innumerable 
small springs. The tree*) elide anil cave into the stream, becomtnjjdnngerous obstruc- 
tions. Planters in clearing; the banks allow many of the frees to fall into the river 
and make no effort to remove thein, ilafisracn loaf* many of their lo^s, whieh either 
become floating bolts or are stranded upon the bars, and ] have observed that no 
matter how thoroughly a bar id cleared <>f obstructions additional ones can ho found 
upon It in a very short time, the shifting and scouring of the channel exposing them 
eonntantly to the notion of the current. So perumtieut good on be accomplished 
until the ttei's liable to fall or slide into the river nro removed, and until this is 
done snag-boats tan do little morel bun make trips over the river and remove what- 
ever may have bnootni] ilautrerous obstructions. In the past reason we have girdled 
or deadened over tan thousand of the trees most liable to foil or glide into the river, 
and tin' river men and planters, with one or two cseeptioua, express themselves as 
well pleased with the work accomplished. 

The groat trouble has been that the small atnonnts of the appropria- 
tions prevented attempting any work beyond the removal of (be worst 
obstructions. Major Uenyaurd, in submitting the project for tin's im- 
provement (page 985, Report Chief of Engineers, 18*0), estimated that 
it would take two seasons 1 work tit a cost of $-fo,nuo. Tlie appropria- 
tions to the present timo aggregate |32,5O0, §10,600 of which had to be 
spent in a part of tint stream not included in the project. Future work 
should be confined lo the river below Sharkey's. Steam-boats do not 
go above that landing, except to make occasional trips into Cold water 
Kiver, during the high stages, and then navigation is as good ami about 
as safe as in the lower part of the stream. It is useless to expend any 
more money above the Cohlwater. There is no commerce in that part 
of the stream, ami even if it were improved I doubt if boats could be 
induced lo run there. The snag-boat Mtit/s should be used a short time 
each year to remove heavy snags, tree sliiles, and sunken saw-logs, but 
the appropriation should be large enough to permit the systematic 
clearing of the banks by shore parties, and tltywQ can be expended to 
advantage in the fiscal year IS02. 

Money statement. 

July 1, 1888, amount, available -,-.-"."■ {£,931.89 

Jiilv l ISW amount expanded during Daoal year, exclusive of liabilities 
outstanding J nly I, UK ., S, 9.11. 89 

Amount appropriated by act of .September l'J, l-:t0 - .".HOD, 00 
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Amount (estimated) required for completion of existing project.... $12, 500. 00 

Amount tlmtean bu profitably expended in fiscal yanrauiliitg June 30, 1802 10, ClUO, GU 
Submitted in uotapliftnca With mitiiruuiuuts of ttoctious '£ of river and 
liarbur acts of leliti nut! Ie67. 
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The Yazoo River steam-boats run us high a» Sh»ric«y'« Landing, on tin's rivor, 100 
miles above its inoutJj, but, kwp no scpiirate record of its liuef liqmh, timl it was impos- 
sible f<i obtain any data regarding Manic, except that tlio etol> wtis estimated at ~0j0t)Ci 
bates ul'cuiiou, all ul wLvck was bhijijieil by river. 



W 13. 

IMPROVEMENT OF STEELE'S BAYOU, MISSISSIPPI-. 

This bayou lias its source in Swan Lake, Washington County, Miss.; 
flows in a southerly direction, parallel to Mississippi Riven", ami enter* 
the Yazoo about l'J miles above its iwmtli. The stream is about S5 miles 
long, and generally is not navigable except when the Mississippi is high 
enough to till the lower portion with backwater. 

An examination was maile by tlie United States in 1S8;5 (pages 13G0- 
1302, Report Chief of Engiueers ; 1884), ami tiio officer in charge re- 
ported the stream not worthy of improvement and the work not a pub- 
lie necessity. 

The following appropriations have been made for this work : 

Uv act of— 

July 6, 1884 5-3,500 

Aiigntd f>, issii 8,600 

AiiKUat 11, lisWS - 2,r.00 

Total appropriated to Jana 30, lftjfl 7,r,oo 

Chopping parties removed snags, stumps, leaning timber, etc,, during 
lSS4-'85aud the latter part of 1SH6, and in February, IS89, a steamer 
was employed to go over the work and remove 1 be heavier obstructions. 
Operations have extended from the bead of Washington Bayou, which 
rntmects Steele's Bayou and Lake Washington to the mouth of Steele's 
Bayou, but were by no means thorough, on aeconut of the small ap- 
propriations. 

hi the past fiscal year operations wero as follows; A light-draught 
Steamer waa employed for six days, July 13-17, in removing obstruc- 
tions from the lower part of the bayou. Work was commenced at Bon 
Eagle, Plantation and carried down-stream to the mouth, a distance of 
'S2 miles. The following obstructions were removed : 

, , , , Number. 

Stntnpa removed from channel 8 

LQgH re mom I trntit cliiliiiiul — .„, 2 

.hunt removed ----.......... ..... 3 

SidejaniH removed mm 1 

Leaning trees ellt „ ..«*.„...«• HiJ 

Tb« region bordering the nppst part of the bayou and Washington 
ami Swan lakes In noshes (be principal prod acts. The lower part is 
subject to overflow, and not inueh land in the vicinity ts cultivated. 
The west side of Lake Washington is near the Mississippi, mid a branch 
of the Louisville, New Orleans anil Texas liailroad from U recn vi lie to 
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Boiling Fork, between Swan Lake and Lake Washington, has diverted 
tbe main traffic iVoui the bayou ; t in fact there has been but little navi- 
gation of the stream tor several years. 

If the improvement is to be continued, it is recommended that the 
appropriation be large enough to dear the stream of obstructions so 
thoroughly that further workwill not be needed, at least for many years 
to come. The sum of §j,l)DU could be spent to advantage in one low- 
water season in opening the bayou for high- water navigation. 

Monet/ statement. 

July 1,1689, amount available $1570.65 

July 1, 1890, amount expended during ducal year, exclusive of liabilities 

outstanding July 1, lytfj .". fiTO.fi" 

Amount appropriated by tic t of September 1&, 1890 ii, 500. 00 

£ Amount, that can tie pro (Uably expended in fiscal year ending June 30, 1892 5,000.00 
1 Submitted in compliance with requirements of sections 2 of river ami 
( harbor acta of istitland l«U7. 
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There was no navigation in this stream during the past fiscal year until the hign- 
water season. Alter the levee broke at Mayorsville twu smalt steam-boat* began tups 
through the bayou. 

The river-side division of the Louisville, New Orleans and Texas Railroad has di- 
verted nil the trade above the bayou, ou which the h/ints depended principally. 
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W 14. 
IMPROVEMENT OP BIG SUNFLOWER RlVER, MISSISSIPPI. 

This river has Its source in Moon Lake, Coahoma County, Miss.; flows 
in a southerly direction and enters Yazoo River about 45 miles above 
its mouth. Daring extreme high water it is navigable to Clarksdale, 
^H(l miles above the month, but Faisonia, 144= miles above tho mouth, 
ordinarily is considered the head of navigation. 

An examination was made by thy United States in 187.S (pages 982- 
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084, Report Chief of Engineers, JSK11), and the plan adopted for the im- 
provement, contemplated bailing timber aud brash dams at the shoals 
to scour a channel V> feel to 40 inches deep, and the rem oval of snags, 
sunken logs, and leaning timber abstracting uuvigatiou, at itu estimated 
cost of $Mf,00U. 
The following appropriations have been made: 

By act of— 

Utiroh -J, 1S7!> . J20,oon 

June 14, HUSO .. K,0D0 

Mnvi'U A, IS! 4,000 

Auffnri 2, 1883 $,000 

Jul'v •"'. ISM. • 5.O00 

AQgtMt &, I'tW 6,000 

iugnsi n i--s , 5,000 

Total appropriated to Jane 3D, 1890 53,000 

Work was commenced in iS7!>, and continued to 1880, 1.S31, 1SS2-'S3, 
1884, 1887, and L88&, Operations extended over the navigable portion 
of the stream, from Clail:sihdo to its mouth, bat much remains to be 
done, and new obstructions ore added every year, 

hi the past fiscal year operations were as follows : Work with the 
hired steamer Atl<Ur /■,', Foixun, begun in dime, was continued until 
July 7j when it was stopped by high water. By the 1st of September 
the, river reached a singe low enough to resume work, and the steamer 
commenced operations ai Oliphant's Bar on that date. Two wing-dams 
were built, one !7(i feet and the other 144 feet long, resulting in an im- 
mediate, increase of I .} feet depth in the channel, The boat then worked 
up to McOormack'a Crossing, where tfc was necessary to construct three 
Wing-damn, 210, 1 70, and iS7 feet long respectively, the river being very 
wide and shallow at this point. These increased the channel depth 2A 
(Vet before the steamer left thai vicinity. A wing dain 84 feet long was 
then built at Fair Mew, September 9, on completion of widen work 
was stopped for lack of funds. 

The following is a summary of the work done: 

Number. 

Wing-duna built (aggregating SIS feet in length] w 

rjttuape removed J rum ehaunel — . ...... 4 

Logs removed (ton obtumol -•- • - . • .... . . .... 1 j 

Leaning trees rut f. 

The following information of benefits derived from work done in this 
river is taken from a letter of George W. Uookout, master of the steamer 
Nellie Hudson, dated April 18, 1800: 

Before the improvement of Sunflower River was begun (in 1870) Ibe rivorwasnavi- 
j^able for very light boats about sii months in tin* year. The river at Hie present 

H id navigable the v;ir nmnil, but with dilll i-nlly about three months of 1 ho time, 

Wtirb larger boats eon lie u»ed now, end can make the round rri]> (of about ISO miles 
mid return) in tivduys. Before toe improvement it «u Numething unusual lor it, 
boat to main the trip ijiirtrr eight days. Insurance has been lowered considerably, 
nerbopQ 20 or 25 pet cent., and rates of freight have been towered a little move than 
t0 pec cent. Sunflower River is improving wry rapidly in llio way of Hottlcmerits 
along tiio kink*, |, la illation* being cleared iij> all along the rivor where a few years 
ngn it w;n a wftderoees, Of coarse part of this in attributable to the river improve- 
ment, enabling hours to make iiaiek ami regular trips, 

Of late years appropriations have been too small to accomplish per- 
manent benefit, and the acts of 1880 and 1888 required that two-fifths 

Of (In- amounts appropriated should he expended between Wnodhnrn 
and Lehrtoo (About «» to 120 miles above the mouth), leaving but 18,000 
to he expended in the laet six years in the lower part of the stream 
where work is most needed, The people engaged in business on this 
river want immediate relief and work of more lasting character than 
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that of the past, and 814,(100 can be spent to great advantage in a ainglc 
season in removing logs from tlieoltamtoi, building and repairing wing- 
dams, and catting leaning timber If no restriction is made as to where 
the, funds shall bis applied, the money can be spent where it will result 
in greatest benefit to navigation and commerce. 

Monet/ statement. 

July I, 1K63, amount available §1,756.27 

July I, IH'.'O, amount expended during Baca) year, exclusive of liabilities 
outstanding July 1, 188!) 1,756.37 

Amount appropriated by act of September 10, i&ki MW0.QO 

{Amount (estimated) required for completion of existing project . 8,000. 00 
Amount that can bo prontably expended in fiscal yearendin^JnneM.ifiJ-i 9,O00.(KJ 
Submitted iu compliance with requirements uf suctions '2 of river and 
harbor acta of 18tW and 1Su7. 



COMMERCIAL STATISTICS. 

During the past liseal year the river was navigable the wbole year to Woodburn, 115 
miles above tbe mouth, and for seven months to Faisonia, lit mite!; above the mouth, 

Stettto-hoittH nnvifjathi/j the Big Snnlimetr, ISS'.l-'tX), 



Knmi', 


Iiog lateral 


Drauabt. 


Itouuil 


tOUDajJfl. 


Light. 


Loaded. 


trliis. 




213.31 
241. M 

73.12 

im. au 

4D.I11 
78.32 

44.0J 


Ft In. 
1 * 
i e 

1 3 
1 8 
1 
1 
1 4 
1 5 


Ft. In. 

3 « 

4 e 

2 3 

3 tt 

2 e 

3 6 

4 
3 


23 




11 
21) 




S 




3 
62 
IK 




ID 







' mm en t, 



Article. 



im-'i 



ir-J-'S'l. 



Cntlon 

Collon-seiul 

niiloa rait .kins . 
Llventouk 

J.M'Ml..-:' 

StSVCd 

KumdrteA .- 



ToUl down frcijilits. . 
itfctuni frulglit* 



Total ; ; ■ ill - . 
Total value* ., 



Tom. 
4, DO!) 
C.OOO 

11 



Tom. 
2, BBt 
3,073 



490 

:.. r-KJ 



H.521J 

o.tigo 



24,2olJ 



ll,S>,240 



150 

8tl!) 
5.230 



VI, KW 

5,322 



18,1(10 



*l. 220, (170 



In addition to the above, 4, 00(1 cypress logs were Hosted out. 

The eat i mates for 1*M-'?W evidently were exeesslvo. as there was nothing to cause 
a decrease in tbe coiunioree during tbe past Slwal year 

The Georgia Paoiflo Railway gnm the river at Johnson ville, and tbe Louisiana, 
New Orleans and Texas Kailroad touches at C'larksdale, and thence south runs par- 
allel (it tbe stream, at distances varying from S to 20 miles. It is reported (bat these 
oads transported about 1U,0W bales of cotton from the Sandower Itiver country. 
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IMPROVEMENT OF I1IG IIATCHEE RIVER, TENNESSEE. 

This river lias its source in northern Mississippi, flows in a north- 
westerly trod then westerly direction, through the most productive 
region of West Tanoessee, and enters Mississippi River 50 miles above 
Memphis. About 1858 the State of Tennessee appropriated S.'.t-,ooo 
for improving (lie river, the expenditure of willed placed the stream 
in navigable ceotiitim>, and considerable ]N>.siiie.ss was done upon it, from 
six to seven s team-boats being employed during the cotton season, 
and navigation was open the year round for light-draught boats. In 
ls&i the legislature of Tennessee declared it sin [innavigable stream, 
authorizing certain railroads to bridge the river, and navigation was 
suspended until ISTii, when the law was repealed and the bridges were 
altered. 

An examination was rnaile by the United Slut on in 1S7!> (pages 1330- 
1332, Report. Chief of Engineers, l.ssii), and the project based thereon 
contemplated the removal of togs, snags, leaning timber, etc., obstruct- 
ing navigation from Bolivar, Tenu., to the month, estimated to be about 
'240 miles, to render the river navigable for light -draught steam boats 
throughout the year. The estimates were based upon a plan for com- 
pleting the work in throe seasons, at a cost of $30,01)0. 

The appropriations have been us follows : 

BJ let of— 

Jim<>4, 1880 - 810,000 

March a, 1»*1 3,600 

August % 1683 -. :i,ixm 

J illy f., l* u 4... 8,600 

Aiif(Uht ."», l.^i) 3,000 

Aujjiiat II, LSU8 ;,,ik)o 

Total anion nt appropriated (la tun ye*w] '27,i»no 

In view of the above, and the fact that new obstructions arc added 
&Oin time to time, it will bo impossible to complete the work within the 
Original estimates, or tu give any definite estimate of its final cost. 

Work was begun in 1**0 and continued in 1881, 1883, 1884, ]«86-'87, 
and 1889. Before its commencement navigation was suspended vir- 
tually by reason of the- obstructions formed since DSGO. In IS811 it was 
navigable for seven mouths, and the work benefited commerce in allow- 
ing river competition where railroads had monopolized the trade before. 

In the past; fiscal year operations were as follows: The hand-pro- 
pelled snag-boat which had been used in Forked 1 leer 1 liver was repaired 
and towed to the month of Big J Uitchec, where work was commenced 
August 19, and carried upstream B7 miles to Bialto, operations having 
been suspended at the hitler place October 31. With the exception of 
eleven days in September, when a sodden rise necessitated a suspen- 
sion, the river was at » low stage, and effective work was done. As 
this part of the river was worked over by a shore, party in 1887, opera- 
(ions of the past season were confined almost exclusively to the chan- 
ne], which was much obstructed by sunken logs. High explosives were 
used successfully in removing obstructions too heavy tor the snag-boat, 
and the work resulted in clearing a good channel 30 tool) feet wide and 
•J to 'J A feet deep at the shoal places, the snag-boat, drawing 2 feet, 
passing Bp easily, 
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The following is a summary of the work ; 

Snags and [oga remorod from channel 738 

Stumps removed From channel .. .. W3 

Kid« jam* removed 1 Y.i 

Shore anngn cut, 303 

Leaning trees cut i>i7 

Loaning treed topped 17 

Trees girdled 2,te-> 

Square yimla willows audbmshetit 8TB 

The pile-driver barge lent by Captain Lenebin 1SSS and lifted op 
as a snag-boat for use in this and Forked Deer Uiver, was: returned to 
the fleet »t Flam Point, Term. . Decembers, is,sn. The cost of repair- 
ing and returning the boat used up the sin'ail balance of the appropria- 
tion. 

Extracts are given below from the report of Overseer J. T. Dorey who 
superintended the work -. 

The river now in in good condition I'i>t light-dranght boats from the moiitb to Rl- 
uli<>. This being the Bret snagging done, however, it is tint probable that it tuts 
cleared the stream of obstructions permanently, as logs were removed which formed 
the key to a mass of sunken timber which will ri^o to i.hr surface each high water, 
and render snagging operation* necessary tor several stieceasive seasons. 

Tho course of the river is more tortuous than usual m streams of its kind, conaist- 
hlg uf a eotitinuous aeries of loops, the bends almost invariably being narrower at 
the neck than at the point, and in a direct line the distance from Jiialto to the mouth 
is less than IS miles, while by river it is , r >7 miles. 

The hanks nro subject to overflow for a distance of one-half to a miles on each (ride, 
and ate euvurcd byiign'ivlh of largo limber, prim lipalfy hard (roods, such as oak and 
hickory, Beyond lite bolt cms, the country is thickly settled ami well cultivated. 

There is some prospect, of a steam-boat entering the undo between Risllo and Meiu- 
phjg iti the Interest of the Covington Compress Company and the merchants of that 

1 liana. This is the only project likely to advance tho commercial importance of liig 
latehec at present. Ttioro UM not been sufficient commerce on the stream this year, 
either hy sleam-boats or timber him. ste, to justify any extensive improvement, and 
it remains to be seen whether the work done will increase the traffic. From tho 
mouth to flolivar the river is crossed by four railroads, from ,10 to fid tuilua apart, 
which always will transport most of the nrodocta "f the country. The only advan- 
tage Of fiver transportation will be to jirf as a ehrek upon I lie railroads ami prevent 
exorbitant, charges lor freights, 

1 recommend that the river below Httillo be improved thoroughly first, as it is the 
most important part of the stream, and its improvement will bo of more ndvautago 
to the coind ry as an outlet fur shipping. In eoutiootion with this work, shore-work 
might Iw done from lirownsville to llolivnr, to facilitate the passage of stave barges 
and timber t.ifls, llmt boingthe only portion of the stream that has not been cleared 
of lejini n g timber. A boat, with steam power, similar to that used the pust season, 
and n liberal supply of dynamite, with axes and saws for the shore party, will do all 
the work necessary, aa the funds can la-spent judiciously only when tho water is low. 

If this work is to lie 00 nti lined, economy will be subserved by ex- 
pending in on© season an amount sufficient to clear the river so tifcat 
farther work shall not be required for several years, The improvement 
will be mtieh more thorough and lusting by such concentration, and lite 
practical boncllt to navigation more nearly attained. I recommend the 
expenditure of not less than $10,000 in one season, beginning work as 
soon as (hostage of water will permit, constructing or hiring a Hat-boat 
Willi steam capstan, and using explosives liberally for removing snags 
and sunken logs. A shore party, lodged in tents and moving about in 
skiffs, should clear the banks of finish and leaning timber, and supple- 
ment work in the channel or join the liar- boat party when the water is 
low. Experience tn the past, shows thitt little benefit can be derived 
from small and irregular allotments; the cost of administration is in- 
creased, mid much of the good resulls of the work is lost m the interval 
between appropriations. 

KN<; ill) 120 
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■ UMMKKC1AL 3TAT1STICK. 

Nil information con hi Ijo obtained of ilm commerce of tliia stream. 

Money atatement, 

July 1, 1888, iiiuimnt available .. $:t,01ll.08 

July 1, 1*10, amount expended during fiscal yeiir, exclusive of 
liabilities ootltending July 1, m9 13, 010,17 

JuU- I, Irji'O, outstanding liabilttii'.i ,38 

if, 010.53 

JtUy J, IWit, lialuiii'f tivuilftblo .lit 

Amount appropriated by act of September m, 1 S: >0 r,,i:00.OO 

Amount available for liscnl year ending June 3d, lS'Jl - 5,000,4a 

Amount that SAO be profitably expended in itsealyear ending Juno !!0, J 805 10, 000. 00 
.Submitted in compliance with requirements ot ecciioiia 2 of river mid 
luirbor a<st9 of 1KGG and lUtiT. 
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IMPROVEMENT OF FORKED DEER RIVER, TENNESSEE. 

Forked Deer River, 2-t miles long, is formed by the North and South 
Forks, it boat !.l miles below Dyarshurgh, flows in a southwesterly direc- 
tion, enters Obion Elver i miles above its mom It, and thus finds an out- 
lot to tlie Mississippi. Originally the motuh of the stream was at Ash- 
port, but about titty -one years ago tbo State of Tennessee cut a eanal 
through to the Mississippi (now Obion River) shortening the length of 
the main Forketl Deer River about one-half, The part below the canal 
to Ashport is called "Old" and "Lost" channels, ami is blocked with 
snags and urift The canal is known commonly as "Tigcrtail." North 
Fork is formed by several small creeks near Trenton, in Gibson Ooanty, 
flows in a westerly direction to Dyershurgh, thence southwesterly, 
South Fork beads in McNairy and Henderson counties and flows in a 
general northwesterly direction, Appropriations, aggregating $-13,00U 
were made at various times by the State of Tennessee, but their ex- 
penditure resulted in little or no benefit. 

Examinations were made by the United States in 1874, 1880, and 1SS7, 
(Reports Chief of Engineers 1874, pages 372-380] 1881, pages 1488-1497} 
and 1887, pages 1401-1495). The project contemplated the removal Of 
snags, logs, leaning timber, etc., in South Fork below Jackson. North 
Fork below Dycrsbuigh, and the main river. The estimates weic $!!),- 
250, $ 1,500, and 87,000 for these branches respectively, but as they were 
based on plana tor completing the work in one season, it is probable 
that the cost will be increased, as new obstructions are added from time 
to time. 

The following appropriations have been mad.'.: 

Uy act of— 

August '-', !-*> fa.OOO 

July 5, 1 — 1.. ..-- -- 8,000 

Aiif;r,i: :.. 1886 ... 5, nun 

August 11, 1888 *., 0,600 

Aaawrot appropriated taJum HO, it$9o. iD,fi(>Q 

All the appropriations prior to the net of 1888 were for the improve- 
ment of .South rock. Work in this branch was commenced in IB83, and 
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continued in 18.S4, 1886-'87, and 188S-'S0, Its commerce consists chiefly 
of staves and lumber, brought out on tiat-boats, and rafts of saw-logs. 
Before tho improvement commenced about one boat in three was lost 
by reason of the obstructions. Now they make the trip with compara- 
tive safety ami at consider,! Me less cost. 

Work En North Fork and the. main river was carried on in the fiscal 
year 188S-'b!>. The former was put in fairly pond navigable condition 
below Dycrslmrgh, hut high water and the limited amount available 
prevented any material improvement of the main stream. 

In the fiscal year i«K;i-''.lo operations were continued mirier the super- 
intendence of 3. T". Dorey, as follows : 

Work with (fie snag-boat and a shore party was resumed in tbe main 
river July 1, and continued down-stream to the month, which was 
reached July 31, All snags in sight were removed, and the following 
points noted for their obstructed condition were cleared ns thoroughly 
as practicable, viz, Six-Mile Cut oil', Upper and Lower Hickory Land- 
ings, Skipper Cut-oft' and just above,. Miller's Cutoff, and Tigertail Bar. 
The stage of water was imt high to permit the removal of a number of 
Stumps obstructing the Channel below White Oak Landing, which were 
not removed until the latter part of October, after which, work in the 
main river was stopped. 

The following summary shows the work dune : 

Number, 

Sni»K 8 wl '°K* removed from cbimm>] ltS4 

Stumps removed do in Hmmie! i . 00 

Sidfi-jaiiid removed _ — i) 

8bor« BJiagBUiit I'ol 

Leaning Irres cut . ,... . <1US 

Lean in;* frees toppotl .. .. 37 

Trees gird lei I [,048 

Square yards linmh tmd willows cut 4M 

Excessively wurm weather and the prevalence of malaria in the low 
swampy bottoms cause*! considerable sickness among the men, and 
delayed the progress of the work. 

Work in North Port was reaomed November 1, and continued until 
November 23, Operations extended from tf>e mouth up to Highland 
Cut-off, 7£ miles. It was found that the channel had scoured considera- 
bly since" work stopped in May, 1838, was well defined, with caving 
banks at bnt few places. Wherever there were evidences of caving, the 
banks were cleared of limber for some distance back from the stream, 
Many logs and stumps had washed loose, and were removed easily. 

The following is a summary of the work done: 

Mttinbn 

Sntifjs and !<>#« removed from channel -- i'Hl 

Stomps removed from etiaunel HI 

Shore magi w»t *. ltW 

Leaning trees out -••- 12.") 

Tieca girdled 91 

The acts making appropriations for this improvement required expen- 
diture of amounts as follows: 

Booth fork IW.S00 

North Fork 4,500 

Htin rlwr s,ir00 

Tnt:il expended to .lone 80,1800 19,500 

South Fork is obstructed by numerous budges which render steam- 
boat navigation impracticable, ami for the present no additional funds 
are required for its further improvement. The project for improving 
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North Fork, below Dyorsbnrgh, is completed, and further work should 
not lie required in it for several years, or at least not until tke main 
river is put in equally good condition. For the latter purpose §5,000 
can be expended to advantage in the fiscal year 1892. 

fOMMKUriM. STATISTICS. 

Jfn tofbrmBtjan sonld bo obtained of ilw eomtucTce of liiia at ream. 

Money statement. 

July I, !•-•.», aiiimiiit available - - - $l,ft!Q. 19 

Jitiv I, I-'." 1 (nuounl <■• -in'iidi'il during fiscal year, exolimiye of liabilities 
oatai&adrog July 1,1&9 1,520. 70 

Amount appropriated by aot of September LJ; 1690 S, 500, 00 

C Amount that can profitably oxpended in liscat year eudittjr June 30, I?!'-' 5,000.00 
< Submitted in compliance will) requirements of uccticim 2 uf viver and 
( harbor acta of 1866 and 1 SBF, 
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WATER-GAUGES ON* THE MISSISSIPPI 1EIVEB AND ITS PB1NTJIPAL TBIBU- 

TAB1E8. 

These gauges were designed to secure, information from continuous 
records, with it view to protecting the alluvial basin of the Mississippi 
against, overflow, improving navigation, and giving reliable reports lor 
the benefit of river men ami planters. They were established under 
joint resolution of Congress (Section o2o2, Revised Statutes), viz: 

See. 5252. Tin- Secretary of War i» hereby authorized ami directed to have water- 
eaojtea entablirtli > I •! ii;Iilj* observations wade of the. rise, and fall of the tower, 
Jti»*i»Ki[i|>i River, a art I fa ehief tributaries at or in the vicinity of SI. Louis, Cairo, 
Memphis, Helena. Napoleon, Providence, Vieksburp;, Bed KiveT Landing, Itaton 
Rntie-o, ami Carralltofl, on the Mississippi, between the month of tlie Minsouri and 
the Half of Mexico ; ntirl at or in the vicinity of Fort Leavenworth, on the Missouri ; 
Rock Inland, on the Upper Mississippi J Louisville, on tlio Obio; Florence, on the 
Tennessee; JarkHOiipciit.oii tlie White Hi ver; LiLtlo ltoek, on the Arkansas; and Alex- 
andria, on the Bed River) and at such other place* aa till Secretary of War rosy 
ill em advisable. The expenditure for the same Khali be made from the.* appropriation 
|oi (he ImpEBVament of rivciM and harbors, hot ibo annual coat of the observations 
K iiall not exceed the sum of Jiijiuu. 

The gauges designated in Ibis resolution were established by Major 
William B, Merrill, Corps of Engineers, the latter part of 1871 J except 
that, at CarroUtoo, established in January, 187& A gauge was placed 
at the month of the White lliver instead of Napoleon, as half the latter 
place had been washed away, including all the old bench-marks, and 
the month of White River was the most desirable location in that 
vicinity and of greatest convenience to the steam-boat interest. A 
gauge 'was established 11 1 Natchez. Miss., also, and an additional one at 
Louisville, gauges being ret pnred both at the head audfuot of the falls. 
Observations were commenced at each station as soon as the gauge was 
established, and with a few exceptions have been continued regularly 
since. 

A gauge at Nashville, Tenn., on tlie Cumberland Hiver, was estab- 
lished by Major Merrill, In August, is7:t. 

The gauge at Boei* Island, ill., was discontinued April .'to, UK0, for 
the reason thai observations so far north were not needed. 

The old gauge at Fort Leavenworth, Kans., wus abandoned November 
30, 1888, on account of its being out of repair, and the cost of renewal 
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and inspection too emit to lie borne Ij.v the appropriation. The gauge 
belonging to the Missouri River Commission was used in its place uttlit 
September 30, 1880; payment for observations being made hy this 
office, mill inspections and repairs by (lie Commission. On the latter 
date I was relieved of charge of the gauge, on account of its distance 
from this station and because die appropriation pertained more par- 
ticularly to tlic Lower Mississippi msd tributaries, the Commission 
having expressed the intention of maintaining the observations. 

During tlic (iseal year tour new gauges were established, viz.- On 
Bed River at Sbreveport, La., February 20; Garland, Ark., February 
SI, and Fulton, Ark., February 22 ; ami on Mississippi Strer at Don- 
aldson ville, La., June,!). Tlie gauge at Bhreveport is the one set up 
for the Red Rivet Survey in May. I&89. 

In 1881 bulletins were erected at the stations on )!h- Mississippi, 
for the purpose of giving passing steam-boats the stage of water at each 
reading. (See description, page 1437, Report Chief of Engineers, 1881.) 
The wood-work bad decayed from exposure during the last nine years, 
and instead of attempting to repair them, it was decided to construed 
larger ones for use on the Mississippi and repaint the old plates, build 
new frames and use them at stations on the tributaries, which, with tlio 
exception of Alexandria, Lave not. been provided with bulletins. The 
hist of the large bulletins was completed anil set up in June. The 
plates are made of sheet-iron 48 inches by 40 inehes by .'„ inch, more 
than twice the sis?e of the old ones, and the white characters on a black 
ground are large enough to be distinguished readily with the naked 
eye at a distance of half u mile. 

Since February 1, 18K7, the gauges have been read and bulletins 
changed at <S a, m, and 4 p. m. daily, to secure greater uniformity and 
accuracy ; formerly they were read at 8a. m. only. 

Tlic engineer gauges are used by the .sjjjual Service at St. Louis, Mo., 
Cairo, III., Memphis, Teim., Helena, Ark,, Vicksburg, Miss., Nashville, 
Term., and Alexandria, La. 

The amount expended to June :;<>, 1889, was $74,1*33.71. Owing to 
small and irregular appropriations the records were made continuous 
with great dihiculty until the passage of the river aud harbor act of 
August 11, 1SSS, which provided a periuauentappropriatioii, as follows: 

Sec. li. That tor the pnrposu of uncnritiK lhi' uninterrupted Kaiigini; of the Wftfen 
of tlio LoWGf HieeiMfpp] liivor mid il« tribut uriet*. as provided lor in joint rfsoliition 
of Uio-ilst of February, Ihti, „], u tUu application oftho Chief of Engi»eera,tJieSaO' 
rotary of War in hereby untbomed to draw bi.s warrant, uv requisition IVmii tinio to 
Unit) upon the S»otetftTy of the Treasury for bih-Ii sums hh misij bo iieei^sary to do 
Hiicb work, not to exceed in c ti*t »);gri!jrii((< lor aadi year tlu> aoiouut appropriated in 
this net for such purpose: Provided, hoim-fr, That an itemized statement of said ei- 
penses shall accompany the Annual Kepuit «f tlio Chief of Enguieei-. 

Requests are made from time to time for new gauges and bulletins, 
by parties interested in navigating tributary streams as well as Mis- 
sissippi River, and therefore a larger amount should be given to extend 
this valuable service. On Yazoo River there should be a gauge and 
bulletin at Greenwood, near the junction of Tallahateliee and Valla- 
husliu rivers, and at least one other at some convenient place below 
the gauge at Yazoo City, probably near the railroad bridge about 15 
miles northward of Vie kshurg. 

On Ouachita River gauges should he established at Camden, Oua- 
chita City, near the mouth of Bayou Bartholomew, Monroe, t'atahou la 
Shuals, Columbia or Harrieonburgh, mouth of Etonf River. Trinity, near 
the mouths of Teusas aud Mueoti, and Little rivers, and at the junction 
of Ulack with Red River. 
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ll would be of great benefit to pilots if, in addition to these gauges, 
targe gauge posts were -set up at (lie principal shoals, to be read by tho 
pilots ihemselves, aud from which the> could calculate navigable depths 
by a table of depths for each gauge. 

* Special efforts have been insula daring the pastycar to find the benches 
of the Delta Survey, and so connect l ho observations of early years 
willi those since 1871. This work has heen Unite in co-operation with 
Captain Powell, secretary of the. Mississippi River Commission, ami 
will be continued until the Delta system has been restored or it is found 
that such connections can not be made. Enough has been learned 
while investigating this subject to show the absolute necessity of estab- 
lishing fi great number of benchrs for each gauge, to insure the finding 
of at least one alter a short period of, say, a dozen years, and of describ- 
ing sunt sketching the same ao that they can be identified. 1 propose 
to photograph the gauges and bench-marks hereafter, in addition to 
descriptions in text and references to map. The importance of refer- 
ring nil gauges to the snme datum piano can not be overestimated. 
On Mississippi, Ouachita, and Itcd rivers, and at the railroad cross- 
ings of all tributaries between Vieksburg and Shreveport, every gauge 
and known water-mark hits been connected with the several datum 
planes of the Mississippi Kiver surveys : in part by precise levels, ami 
the rest by ordinary aud railroad ievcis which will ho checked from 
time to time, when opportunity offers, sind in cot meet ion with other 
work. 

The gauges on Arkansas and White rivers will lie- connected the coin- 
ing season with the precise levels of the Mississippi I fiver and the U. 
S. Coast and Geodetic Survey. The gauge at Yazoo City is connected 
with the Mississippi Kiver by ordinary levels, and if other gauges are 
established I hey can bo connected in I he same way at small expense. 
The gauges on Cumberland, Tennessee, and Ohio rivers are not con- 
nected with any system, there being no continnous survey of these 
streams, and as such conueeliuns would by Of value in their improve- 
ment the work ought to bo shared between the appropriations for them 
and for maintaining the guages. All of this work can be done at com- 
paratively small expense, and without increasing the amount for gauges 
unduly. 

I recommend, therefore, that the sum of $Il',(I()0, or so much thereof 
as shall bo found necessary, he appropriated in the same terms as 
expressed in section of the act of August 11, 18.S8, making the gauge 
service continuous, to provide for maintaining the present gauges and 
increasing the service as suggested. 

The amount allotted for guugbigs at or near Si. I 'mil, Minn., for the 
past tiscal year was $finu, leaving $9,000 available for the gauges under 
my charge, observations were continued at all the permanent stations, 
and in February temporary gauges were set, up at the sites of the Delta 
Survey gauges at Memphis, Teun., Natchez, Mian., aud Baton Rouge, 
La., which wen- read simultaneously with the regular gauges during 
the flood and until the end of June, in order to obtain, if possible, con- 
nections with the old gauges of the Mississippi Delta Survey. Both 
gauges at Vickslmrg were read simultaneously since February ID, to 
determine the difference In slope between the elevator and Kl'eiustou 
during high stages. 

Reports are received at this ofllce weekly, ami, after review, are con- 
solidated and sent To the secretary of the Mississippi River Commis- 
sion for revision, and have heen published by him to the end of the 
calendar year ISSO. 
Records of the daily reudiiigs were furnished the president of the 
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Mississippi River Commission sincciFebniary. Copy of the Florence ire 
nrd was famished Lieutenant-Colonel Barlow ; copy of the Carrol Ron rec- 
ord was sent the assistant engineer at South Pass of the Mississippi River: 
and copies of the records of various stations below Memphis wore fur. 
Dialled district officers and levee commissioner!* during the flood tin's 
spring and simmer, 

The following gOUgea were inspected and repaired by Assistant Eogi- 
B«et .tolm Kwens during the fiscal year ending Juno 30, I8fl0: 

July. — (I'd) lied Hirer Landing, La,, an extra section reading from 
23 to 32 feet put in j (4th) Baton Ronge, La.; (fitb) CtMTOllton, La, : 
(27tib) Natchez, Miss., gauge rebuilt from 20- foot mark (the lowest point 
stage of water would permit) to 50-foot mark ; (31st) Yicksburg, Miss., 
gauge rebuilt from 20 to 50,4 toot mark, ami bulletin repaired ami 
painted and moved to better location. 

Angtixt, — (5th) Lake Providence, La,, gauge rebuilt from 17 to 34 foot 
marl; ; (7tb) Mouth of White River, Ark., guage rebuilt from IT to 50 
foot mark ; (I2th) Jacksonporf, Ark., gauge rebuilt from 23.1 to 32.8*! 
foot mark ; (13th) Little Rock, Ark., an entire, new gauge built from —1 
to 34 foot mark ; (Pith) Helena, Ark., an entire new gauge built from 
to 51 -foot mark; (lOtli) Memphis, Tenn., gauge rebuilt from0to3S 
foot mark ; (18th) Florence, Ala,, an entire hew gauge built from to 
34 foot mark; (20th) Nashville, Tenn., gauge rebuilt from 29 to 35 foot 
mark and from 40 to 53 foot mark ; {21at) Louisville, Ky>, gauge cleaned 
of slime and repainted ; (23d) St. Louis, Mo. 

September.— (1st) Cairo, 111.; (3d) Helena, Ark.; {ttth-9th) Vicksbnrg. 
Miss,, gauge at Kleinston rebuilt from —4 to 52 foot mark, and large new 
bulletin erected; {131b) lied River Landing, La., gauge rebuilt from 
to 17 toot mark. 

iktuber.— (1st) lied River Landing, La., a new section from to 10-foot 
mark put in. 

January, — (31st) Red River Landing, La,, gauge rebuilt from 28 to 
50 foot mark, 

February. — (IJth) Baton Rouge, La., gauge rebuilt from 27 to 38 foot; 
(7tli)CarrolIton, La,, gauge rebuilt from 7 to 15 foot mark ; (loth) VlckB- 
burg,Miss.; {11th) Lake 1'rovidenee, La,, gauge extended and duplicated 
from 27.5 to 45 foot mark, to prevent possibility of error at llood stageB; 
(15th) Natchez, Miss.; (lath) Alexandria, La.; (20th) BbroVepOPt, La., 
gauge established; (21st) Garland, Ark., gauge established; (22tl) Ful- 
ton, Ark., gauge established, 

April.— {-Mi) Little Rock, Aik.; (5th) Jackson port, Ark., gauge rebuilt 
from 20 to 30 foot mark, and high-water mark (March 14, 1890) leveled 
to and found to be 33,347 feet; (8th) St. Louis. Mo., inclined gauge 
found to be disturbed by Bottling Add continuous heavy traffic over it; 
true elevation of all marks above watcrsurtaee obtained, so that cor- 
rections could be applied to readings; (14th) Cairo, III., inclined gauge 
disturbed by same causes as at St. Louis, and all marks leveled to as at 
that place; (17th) Memphis, Tenn., new bulletin erected in custom-bouse 
yard, and temporary gauge at site of Mississippi Delta Survey gauge 
connected with permanent gauge; (19th) Florence, Ala.; (21st) Nash- 
ville, Tenn., inclined gauge disturbed by same causes as at St, Louis, 
and all marks above water leveled to; (23d) Louisville, Ky., both gauges; 
(20th) Helena, Ark. 

Jtfo*.— (3d) Baton Rouge, La,; (7(h) Carroltton, La,; (15th) Natchez, 
Miss." The bench -marks of the .Mississippi Delta Survey were connected 
with the gauges at Rlmpiemiue and Donatdsonvilh-, La. 

June. (9th) Dorialdsotiville, La,, gauge established; (Ilth) Baton 

Rouge, La., bulletin erected; (13th) Natchez, Miss., bulletin erected. 
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The frequent anil rigid inspections of the gauge stations bj Assistant 

Engineer John Kwens Iiave improved t ln^ giurviee in a marked degree. 
Observations are taken witii more care, ioterpolatSoaa aw less frequent, 
and ibe records kept better than ever before. These aw indicated in 

the hydrographs issued by t lie secretary of the Commission. It ia proper 
to note aero, in reference to the assertion that the zeros of some of tho 
gauges have been tampered with, that in every case where it has been 
found necessary to make a change in the position of the zero of a Range 
a careful record has been made of the amount irf the change and levels 
run trow the new grange to the old bench -marks. When the gauges 
were re-established in 1871 it was the intention of tlie. ofiicer in ehargo 
to nut the Mississippi gauges as near as possible in (he places occupied 
by the Delta gauges, and sit the same elevations, taking all precautions, 
however, to put the zeros at or below the lowest water known ; and for 
the latter he had to depend upon tradition or vaguely remembered 
water marks. For example, the Natchez gauge was set too high and 
was lowered 1.2 feet, and it instill higher than the Delta gauge, but the 
amount has not yet been finally determined. The Vieksburg gauge 
was set too high by something less than J lict as coin pared with the 
Delta gauge, and as low water of 1SS7 was 3,tH feel below the zero, it is 
still nearly 4 feet too high. The Cairo gauge is thought to bo nearly 
correct in elevation, but I here is an apparent difference of 1.1 feet 
between it and the Delia gauge, due, it is believed, to au error of about 
that amount in the levels run in December, 1857, from the Cairo com- 
pany'a bench to the water-surface. The ehargo that the engineers had 
changed the zeros of the gauges because the bottom of Mississippi 
ltiver was rising is therefore disproved by the record. If there ia any- 
thing in these differences of readings except abnormal oscillations the 
inference should be that the low- water lines are falling, and therefore 
that, the depths of the river are generally increasing. 

Comparison of flood of 1S90 u>ith liiijhwt mater preofotttiht racordei. 
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Cairo datum iw iv plane 300 feftfc below the reading 9.16 feet on tlirs 
Cairo gauge. The preliminary elevation of mean Gulf level at Biloxi, 
Miss., repotted by the Mississippi River Commission is 21.26, but as 
this has not been adopted finally references to mean Gulf level will 
not he made until ait agreement is hail between the Commission and the 
Coast Survey, the latter now being engaged upon an interior secondary 
line of precision ftoffl [jiloxi to Cairo. 

By deducting 21.28 bom Hie elevations given above the approximate 
elevations of tti« gauge, zeros with reference to mean title at Uiloxi way 
be determined. 

As some doubts exist, about Hood heights reported at a few places 
previous to the re-establishment of the gauges in lti( 1, especially dur- 
ing the rebellion, and as some of the gauge benches of the l>elta survey 
have not been fully identified, a careful study of the subject is proposed" 
in company with the secretary of the Commission during the next fiscal 
year. Zeros will tie reconnected with the precise system where, possible, 
and minted to the Cairo datum. Where low water baa fallen below 
zero, gauges will lie set down enough to prevent eonfoafon from minus 
readings, and all changes will be noted in the next report. 

tTKMlZKD 9Tati;mi'.kt of cxpensus of fiscal yeau ksdi.vo JVKB 3(1, ts90, st'B* 
MXTTKD ]\ COMPLIANCE WITH REQUIBl&BHT OF SECTION' Or TUB 'itlVJill AND 
llAKliLin ACT 09 ]t#jli. 

Observations : 

Pay of 17 permanent gauge-keepers for year |3, 093, oo 

Pay of 3 permanent gauge-keepers on lied River and 1 uutlto 
Mississippi at Donaldson vi lie, La,, since establishment of 

additional gauges 143, 33 

Pay of g tut ge- keeper at Fort Leaven worth, to Sept, 30 ;!0. 00 

Pay of I tfiiipiirjii;,' gange-lin-pei'-i jit M,'rnplii>, Vicksborg, 

Natt'ltoK, ami Baton Ronge, dur.og Hoods :«!!!. " n 

Extra pay allowed Vicksburg gnngo-kt-oper during Hood, on 

account of expenses for skill' hire, ote .... 'ill. 50 

$3,G2S.83 

I ti ape i: lion n and repairs : 

Pay of gauge-inspector, r,,^ months, at $i.*.0 770.00 

Traveling expeaaes of gaiige- inspector E3&.76 

I'ay rolla of employes Ei red liy inspector, rod-men, skiff-mou 

carpenters, laborer*, tie... 107. 80 

Pay-rolls of employes establishing and connecting with 
Imjdcd- marks at Vicksburg mid Meridian, Miss., Shrave- 

port. La., etc 16?,. 17 

Traveling expenses of employee on above .service ...... .... id. 'XI 

Transportation of instruments 7,% 

New bulletins ami repairs of obi bulletins 1,635.52 

Hauling and crettiug batlotlna SI. 00 

Material for repairs of gauges ,.. 215.14 

Transport."! lion of materia] 17.30 

3,433.96 

Office expenses arid incidentals: 

Office pay-rolls 407.00 

Si iituitn'i'y V.'-.'Si 

Tetegrams 6.19 

Bent of post office box nmm t ... "i.'2T) 

Transportation of note-books from Washington..." ' ■ W 

Rubber stamps for marking gauges ....... 2.85 

One new engineers' level for "gange inspector M& DO 

Traveling-cases for level, rod, and tripod Ifl.WJ 

Spirit-level 3. SO 

fiKl.74 

Total -, - _. 7,7=0.53 
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Money statement, 

Jnlyl, lHMJ.nmouui a wiilabliit provided by uut of Aiifjiist H.1SSS). $J,GOQ.W 

July 1, I8w, amount exploded dating fiscal year $7,178,^1 

July 1, IftlU, amount allotted tor Kiiugiujis at, St. Paul tiUQ.Qu 

July 1. leW), oulBlandinj* liabilities 5. 13 

8,333.53 

July 1, 18011, balance unexpended 1,276.47 



(Amount tbat eait be expended protitably in Dfoal ywireudiotfJuue30 t 189S. 12, 000. 00 
^Submitted la compliance with requirements oi" sections d of river uutl 
( harbor acts of 1886 and ISO", 
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special report on improvement of cypfiehs batou and the 
lakes between jefferson, texas, and siireveport, louisiana. 

United States Engineer Office, 

Yickxbitrg, Minn., February 2(i, 1800. 

General: In compliance with your instructions, I have the lionor 
to report upon the improvement of Cypress Uhyoil iiml tin- lakes be- 
tween Jefferson, Tex., and Shreveport, La,, as called for in the fol- 
lowing House resolution received from your office February 11, 
1890: 

[Fifty drat CoBgfwf, lirtt uossioa, Ci)ngraMt>riiia tTnltwl fitit««,) 

In tub House of Representatives, 

February <o, 1890. 

Jttmhed, Tliat the Secretary of War is hereby requested to furnish to the House of 
Representative*, at as earl* a day as may bo practicable, all information that may bo 
obtained in his Department in relation to tbe improvement of Cypress llayon and 
the lakes between Jefferson, Tex., and Sbrevoport, in the State of Lonisiana; and 
tbat be make such BnggerttHU as be may sue proper for the improvement of such 
bayou and lakes, aud tlie amount neetamjr to aoeonpliau Ute mum* 

Attest: 

Knw». McPhbrson, 

Clerk. 

All the information upon this subject available in this office is con- 
tained in tin* reports of the Chief of Engineers since 1870, a few sketches 
of the bayou and lake region, and U ouse Document No. 103, Forty-eighth 
Congress, second session. 

1 have gone over the reports very carefully, and give the essential 
portions ami recommendations in a connected form as being the best 
means of presenting the information required. Should, it be desired to 
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refer to the reports themselves, the following index to the reports of 
the Chief Engineers, yvnv and pages, will he found convenient, The 
reports will he found under the head of Cypress Bay an and also of lied 
River, removing ruft, etc,, and coutain sub-reports of assistants, eom- 
merci.d statistics, and letters upon the subject: 1870,63; 1871*68: 
1873, 568 j 18T3, 620, 808 j 1874,706,720; 1875,528; 1876,587; 1877, 
4SS; 1878. 633; 1878,957: 1880, 1280; 1HS1, 1428; 1882. 15C1 ; 1883, 
1101; 1881, LW2; 1885, life, 1652; 1880, 1347; 1887, U53, 1480, 1-104; 
1888, L343 ; 1889, 1589, 1505. 

The first recommendation for improving Cypress Bayou was made by 
Lieutenant Woodruff in 1872 in a report to Captain Howell, engineer in 
charge. Be submitted an estimate of $20,000 for open tug a route 
through the bayou from Hois d' Arc Pass into the hike, and of $12,000 
for dredging. He also recommended ati expenditure of $70,000 for a 
dam at the foot of Sodo Lake to contract the water-way at low stages 
if it should he decided to remove the lied Eiver Raft. 

Captain Howell considered the information too meager for discussion, 
but recommended the estimates as being the "best approximates" that 
con hi he made at the time. He was fully justified in this because there 
was an urgent call for the removal of the raft for the immediate bene- 
fit of navigation above and below Shreveport, and for the relief of 
the people of that region from the danger of overflow. {1872, 508.) 

The following year Captain Howell devoted the appropriations of 
1872-'73, amounting to $00,000, to continuing the work of dredging, 
begun by the city of Jefferson, in accordance with a project approved 
in May, 1873. In his report for that year he said {187;!, 023-071) : 

I have grave doubts as to the value of a lock and tin in at Albany Point. Lieuten- 
ant Wood ruft' will est amine the matter more clearly and report upon it this winter. 

In the meantime tho money appropriated can bo advantageously used its proposed 
in Cypres* ISayou and on Albany Flats. 

Tins work is of benefit to commerce, aitiee for a portion of the year it will provide 
improved water communication between Jefferson and tlio Gulf of Mexico. I do not 
think that the. results of the work can bo considered as permanent because of the 
well- known tendency of streams (lowing through an alluvial formation to make 
their own bedu to suit the tijted Jaws assigned tin in by oatnre, tiniest hemmed in by 
art, and to form bars wherever nutnto allow a them to expand laterally. Dredging 
only temporarily counteracts tins tendency. 

Excavation in a rocky bed by diminishing the width of tlio stream may make per- 
manent increase of chstunel depth; but increase of depth in an al'lin ml .stream, or on 
an alluvial bar, unless uieiijni res are taken to decrease the width uf water-way, can 
only last for a few yeaia or months; water iu such case will work at tho espouse of 
the hanks rather than of tho bud of thts stream. 

Lieutenant Woodrutf 's report for the same year was forwarded with- 
out discussion, Captain Howell stating that In* wax not prepared to 
inilorse a plan for lock and (hint navigation between Jcflerson and 
Shreveport, but directed further investigation of the project. A more 
extended survey was made the next season, and upon the review of the 
information then and previously colledrd Captain Howell submitted a 
"definite plan for the improvement desired, 

The following special report way sent to the Chief of Engineers 
May 1, 1874, in respouso to a request from the chairman of the Com- 
mittee on Kivers and IJurhon* for imtneiliato report, before ho was able 
to complete tho chart of the last survey: 

Plans for improvement have been matured, and Hut considered beat, with osliuiatcH- 
is submitted without discussion, wliie.li must ho reserved for a later report, aeeojtt, 
pained by charts, 

For the locution nf Leavenworth's section reference is made to the chart which no. 
companied Wondnift'a report on survey of Bed Kiver Raft region ami Cypress Dnynn. 

Cypress Bayou was evidently aa uouavigablo stream until after the advance ex tho 
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Red River raft, above Shrcvivpnrt, converted its bottom lands into what are now 
known as Cross Lake, Sodo Lakt;, and Fairv Lake. 

Tlia removal of the rait, thongh too recent to have yet bad well-observed effect on 
this level of these Ink PS, it is thought, will reduce this level and shorten the period of 
navigation between Sbrevcport ami Jefferson. 

To prevent tut* reduction, aud at the BOtne Unto raise the low-w ntcr level along tile 
west. hank of Ike rend', 11 is recommended id constructs dam from Albany 1'oiitt across 
to KctL River on a line, following near Leavenworth's section, and at the same lime 
excavate above it a navigable out connecting Suilo Lake with Kerl River. 

The dam orcesing 1L1* foot or Soda Lake to bo built ^ I'eetabove Ike high-water nuu'lt 
of L8SS, ut Albany Point, which id iS. lfi feet, above the ssero of tho United States gauge 
at ,S lire vo port, until entering the druse cypress brake opposite Albany Point, then to 
bo depressed 9 feet, anil at. that level canted iiulil it readies the bank of Red River. 

An shown by our levels, Hits will raise the extreme low water in Sodo Lake at tho 
dam about i feet, and at JeiJ'ersou 1 foot, giving navigation at all seasons, from Slirevo- 

Iiort to Jefferson for vessels drawing 5 feet and less, whereas heretofore at extreme 
ow water there ha* been but W inches available. 

The depression in the dam will allow the water, after raising !) feet at the dam and 
6 feet at JetlVrsini, to waste over its top, through the cypress hfako, into Cross Luke. 

Until the water has raised to the (op of this portion of the dam it will discharge 
through the cut into Red River, and, it is thought, materially improve that portion 
of the river below it, without injury to the plantations on its' hanks, 

Tlie rise in JSodo and Fairy Lakes can do no harm, for it will only permanently 
overflow what is already swamp land. The waste over the dam and backwater from 
Sbroveport will keep Cross Lake tilled. 

The work la estimated to com $MU,0I)0, and must bo begun and completed during 
ft single low- water season. 

No appropriation of h'sa than $!flG,000 is therefore desirable. The last appropria- 
tion made by Congress for dams and dredging ill Cypress llayou and at foot of Hodo 
Lako has been partially expended and cau be wholly expended to ad van I age in 
dredging and clearing the channel above the proposed dam. 

The fallowing i« taken from Captain Howell's report iinou the project, 

sub-reports, ilctuils, &c, being omitted (1S74, 70(3-720): 

L iMPROVTiMttN'T OP CYMUU8 BaVOU. 

■ Cypress Bayou proper is a small stream passing Jefferson, Tos., and debouching 
into the head of Fairy Luke, and is tbeiico connected with Red River by a chain of 
lakes, generally known as the Hodo Lakes. 

The work of "improvement during tho past year lias been confined to the bayou. It 
has consisted iu dredging barq, widening and straightening the low-water bed of tho 
stream, removing snags, logs, and stumps from tho bed, and protruding logs aud 
overhanging trues from tho hanks, 

...»».■ 

II. CoS'sntfcrio.voF Dams and Duicdgikci at Foot ok Sono Lahb. 

In his report of April St'J, 1FT3, which was a preliuiitinry report on a survey of Cy- 

£ roust Itayoii, and made before the operations of tho survey were fully completed, 
lieutenant Woodruff recommended the construction of certain dams at the foot of 
SodoLake, to coniine the low-water discharge at that point to a single narrow cliun- 
nel or ebutc. Tho appropriation of March i), it is believed, was based on this recom- 
mendation. 

Iu his final report on the survey (H373, On!)) Lieutenant Woodruff states that tho 
supposition on which he bused his Bit! recommendation he afterward found to be en- 
tirely iucorreet, and reromeumls the nubstiluiiuii uf a lr>;k and ilsio for tho dams 
previously projected. In submitting this report to tho Chief of Engineers, I stated 
that I was not prcpaud Iu indorse the plan and had directed further investigation, 
This investigation Lieutenant Woodruff was directed to make during the season of 
extreme low water in the tall of \8"!'A. Preparations for the work had been made, 
and it is presumed that the s lalt to ,Slirovoport, resulting in his death, was made by 
Lieutenant Woodruff with the Intention of prooeedinuwith tho examination. Find- 
ing himself in the midst of an epidemic, unable to get, assistance, having been ex- 
posed to disease, and unwilling to lis'., carrying that disease among his employe's at 
work on Red River raft, be did what was proper, prudent, and Immune, thongh Ids 
action cost him bis life. His death ■nspended the investigation directed, and it was 
lute io December, WT3, before a party could be placed in the Held to make it, 
Iu December, Mr. II, A, Leavilt, assistant engineer, was employed to utako tkoinir- 
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vay, the Old work of which was completed March 10, I^T4. The wort was plotted, 
anil Mr. Loavitt'a report, With pl«M and estimates, available at. the close of May, It 
was then too Into in I lie season to commence work on the plan suggested, even had 
tli" amount of appropriation available warranted. 

Pending investigation and survey above reported, it was proposed, in place of 
dredging at the foot of Sodo Lake* to remove stumps and logs from the channel 
through tlio foot of the lako, and Lieutenant Woodruff was instructed to avail hiin- 
vHt 0? the fllBt favorable stage of water for dnine; this work. For the reason (stated 
above the favorable season ol' 1^?3 was lost ami the project abandoned, for the year. 

With the light wo now have it must appear well that money has not boon ex- 
pended on either of the three projects named alwvo. 

It is now possible for ran to submit It definite plat) for tfco improvement desired, 
and in doing no 1 Will lirat. present a description of the ttftrtgfttion from Jeftersun to 
Shrcvepon, and afterward a discussion of the several plans for improvement that 
liavo been considered. 

Jefferson, Tex., is at the head of navigation in Cypress Bayou. From that point, 
down to tlio head of Fairy Lako, a distance of '17 uiileu, the liayou at low water is 
narrow, tortuous, and before improved was shallow and greatly obstructed by tim- 
ber. Fairy Lake, from ity bead tor sibont half Us length, is thickly studded with 
cypress trees, slumps, and fallen limber, through which the old channel of Cypress 
liayou may yet he traced at low water, and this, if cleared of logs and stumps, 
would afford low-watur navigation of about 3 feet. 

In high water this channel is partly followed by steam-boats, and partly avoided 
by use of what are known as "out roads. 7 ' The lower half of the hike affords a navi- 
gation of over lj feet. 

At its foot, the lake enters the valley of Red River between bluffs, but 1,490 vards 
apart. At this point it meet* Use whole discharge from Red River that ia maito by 
the latter through breaks in ifs western lunk between Hurricane Bluff (directly op- 
posite the foot of the lake) and Ii tan ton's Landing, 'J'i miles above. 

January I, H7JJ, when at Albany Point the water surface was (5 foot above ex- 
treme low wntcr t the surface of this point was found 2.3 fceL below the surface of 
Jefferson (S3 miles distant in a straight line), 3S feet below the surface of Red River 
nt Bl;iutoii'« Lauding i'i'l miles distant), and 11 feet below that at tho nearest point 
on lied Riser {n miles dial ant). 

The great body of water concentrated fit this point find* vent through Willow 
Pam into Suilu Lake, giving the pas-i a depth of from 'Ji) 10 3(1 feet, but at its fool, 
where the water spreads into Stiflo Lake, forming a. bar having over it only a depth 
of About 'J feet at low water. Through tlio Ink', iliero it :■ depth of from :{ to 5 feet, 
ami at its loot a wide shoal, known as Albany Flats, with a depth of but I foot at 
extreme low water. 

This lake forms a Buttling basin for thn Red River water drawn through it. The 
slope of its water surface at the date before stated was hut 1} inches to the mile. 
It. is grad nally filling up with Red River deposit. 

lieltiw Albany Point the old channel of Cypress Bayon is well defined, and affords 
good low-water navigation through the upper portion of Cross Lake, Twelvo-mile 
bayou, and Red Elver, at Shreveport. 

At Albany Point, January 1, WJ. the surface of the water was 6.3 feet below the 
surface in Red Bivor&t the nearest point, fl.3 miles distant. At the head of Twelve- 
mile liayou the water surface was Si.B feet below E*i River opposite, a distance of 
71! I yards. 

The fall from Albany Poiut to Sbroveport was 11.8 feet; from Red River, opposite 
Albany Point, to Sltrevoporc, l*.l feet 

From ihm it appears that the foot of Fairy Lake is the center or a basin, having 
Red River on one side and the Hue of bluffs to the west of it on the other. 

The rait in Red Uivor, along the eastern rim of this ba«in, deflected the greater 
portion of the riveriliscliurjzti above the raft i lit n the basin, thus converting what 
before (be advent of tic raft was a cypress swamp, witli a sluggish, nnuavigable 
stream flowing through it, into a series of lakes, a Hording good navigation for the 
greater portion of each year. 

It is feared on the partof tlio commerce interested that the removal of the raft will 
immediately effect a shortening of the season for this navigation, and perhaps ulti- 
mately return it to iis original condition, 

li In [00 early to deiitrtuiiiii If mob fear be well grounded. 

Itis desirable at present, to utitain a thToe-fool low-water navigation from Rhr.-ve- 
port to Jefferson ; this ia probably as nraoo as will over bo required. To ubtain this 
the following plans have been coutiidei 

(i) Dredging. 

('i) VVine,-dains at Albany Point. 
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(3) A lock mid iltiiti at. Albany Point. 

ft) A tumbling or other data at Albany Point, with a cut into Roil River. 

<0) A fi;i:n nsiiiis Willow Pass, at the foot of Shift-tail Lake, anil tho re-opening of 
Iri simian's Bayim, 

(»3) A dam in CtOU Lake anil Twelve-mile, Bayou, -with a cut from near tbo head of 
ibis bayou lo Ki-il ltiver. 

The following consideration of these several plans ia submitted; 

Beginning n( Albany Point, on a straight liue through Sorln Luko, the distance to 
deep water tii Willow pnss U about di miles; over this line tins depth at low water 
viii H s from I toCifoct. TbiaislhuliuetliMt apparently should bo adopted for a dredged 
channel through t!i>' lake, for thti reason that, except through 11 very abort portion of 

the lake (iiJupiii o net- quarter it* length), the old channel of Cypress Bayou has boon 
obliterated liy deposit, while Unit port ion that may yet he traced is BO narrow and 
! tortuous that, it would require widening und straightening by dredging to put it iu 
good condition. 

Dredging on the straight line indicated, to obtain a 3- foot channel, would require 
excavation to a depth of about 2 feet for I milo ovur Albany Flais, und excavation 
of a limit. 1 foot, for the same distance, at the foot of Willow Pass, a total excavation 
of about UViuO cubic yards lor a channel bl) feet wido. 

The excavation would ton through the remains of a cypress swamp, aad would 
cou^qticutly ho very expensive. Further, it hits been shown by the Kiirvuys uiailo 
that SodoLake is the main settling basin for the Red River water passing th rough it. 

The deposit in this lake has been no great M to entirely cover tho knees of tbo 
cypress yet standing in the lake, while in tbo other lakes these knees are yet un- 
covered, 

The depth of aiiili dopes) ( was not ascertained, nor is it known for how long a time 
it has been forming, but the covering of cyOTWB knees indicates a thickness of several 
feet, oinl tbo living trees at | mint* in i ho lake show it lo be a very recent format ion. 
Tho inference is I hat since llie Game of deposit d«cs nod will continue, any dredged 
channel through, tho litkn must sooner or later be silied oi>. If, then, droilging be re- 
sorted to, the Si pth should be miule eoniiOeriilily greater than actually necismiry for 
the time being, in order to it void annual dredging lo keep llie dialled ■ >t»-n . 

1 assume, therefore, that the depth of n dredged ohannel through Sodo Lake should 
Ue C feet at extreme low water. This wuultl niako an average dredging of about "2 
feet CO feet wide for a disinncis of 6 miles, equal 563,000 cubic yards ot excavation. 
This of it Holf appears sufficient to condemn dredgiing, but. when there is added to it 
the dredging that, would have to be done in the upper end of Fairy Lake and across 
bar at the present month of Cypress Bayou, it is elisar aotuu other' plan of improve- 
ntont should be considered. 

WJXG-DAMfl AT A-LttaxT rGTNT. 

This was Woodrun"s first recommendation. Ho afterward found that the chutes ho 
proposed to close with dams were so nearly dry at low water that but little, if any, 
concentration of low-water discharge would be effected by tho dame, and that conse- 
quently I hoy would he of little or no use iu holding the last stages of a flood in Sodo 
Lake to prolong navigation through it. 

LOCK AXB DAM AT ALII AX V POIXT. 

This was recommended by Lieutenant. Woodruff in his final report of survey ot 
Cypress Bayou, aud the plan was Veil calculated to jrivo at all seasons a depth "of (5 
feel from Albany Point to Jefferson. Having doubts of its low-water olteets below 
Albany Point, I have awaited tho results of the further survey ordered before consid- 
ering the project. 

Tho survey of Mr. Leavitt, bosides disclosing difficulties of foundation not antici- 
pated by Lieutenant Wood raff, shows that without the interposition of a second lock 
and daui between the tirnt and Shrove port in low water the bayou and lake below 
Albany Polnti for a distance of nearly miles would run dry. 

Thefinu look would require a lift of II) feet, the second a lift of 13 feet, at low 
waler of l-crs ut. Shrovepoi I, to make a It-fool low-water navigation from that, point to 
Jefferson. 

The wall* and gates of the locks would have to be ill! feet high in order not to bo 
overtopped at a stage of water equal to tho high water of 181MJ, tho highest of which 
we have i,. eon I. 

Iu view of the above the project was rejected, and it was not considered necessary 
to make detailed plans and estimates fur it. 
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DAM AT ALBAXV POINT AND CL'T INTO rtfcD RIVEH OPPOSITE. 

Woodruff's survey showed tho whole fall from Jefferson to Albany Point to bo but 
3.5 feet at iv time whim there wua 4-lut>l navigation over Albany Flats. Of this fall, 
K i.'A feet was front Jefferson to the head of F.iirv Luke, Thy lake was a level ; From 
tli" foot of tin* lake to Albany Point the fall was 1.3 feet. 

liy placing directly arrow* tho water-way at Albany Point a dam having it« crest 
14 ml Iwtow the local high-water mock of W56, the.ro will be given over Albany 
Flats a deuth of about. t;.ii feat, Whence from the above it is evident there will lio 
given to the foot i>1' Fairy LaUo a least depth oti>."& feet, and from theuco to Jeilersou 
a least depth of .1 feet throughout the year. 

It is considered thai, tho latter depths ivill bo greater than stated, for tito reason 
that the slopes reported will not probably lie very greatly diminished; also, no 
allowance in made for the dredging from Jefferson to the head of Fairy Lake, a dis- 
tance in which the greater fall occurs, for tho reason that it is anticipated that tho 
dredged places will fill in a few years. 
For perfect safely I be figures are based on a level from Albany Point to Jefferson. 
Astmeb datn while answering tho purpose of giving good navigation above it to 
Jefferson would effectually cut off the navigation below from that above, it would 
be worso than useless, except a new connection bo wade with Ifed Ktvor, A cut to 
Hod Kivcr from a point above tho dam is there foro necessiiry us a portion of the 
project, 

Tho difference in level of water- surface between Sodo Lake at Albany Point and of 
Red ltivcr (opposite) at Gold Point renders such connection practicable without 
lowering the surface created by the dam, na shown by the following: 

Our surveys indicate the fact that during all seasons of the year the surface of tho 
lake at Albany Point, is lower than tho surface of the river opposite at Gold Point, 
viz: aj high water of Itfb'ri, when thero was between IU and SO leut over Albany 
Flats, the lake surface was 2.*,W feet below that of the river. 

In 1^2, with 4 feet over the flats, it was 6.3 feet below; and in 165", with between 
2 and ~i\ feet over the lints, it wuaX^ feet below. 

Although no observation was made to determine the difference of level at extreme 
low water, viz., when there is but 1 foot of water over the flats, it is assumed that 
this difference is probably not lew* than '£ feet, Inasmuch a* the measurements given 
wci'o all uuule before (he tetnovul of I ho raft, 

Under this assumption the propo.wd dam and cut should pivo at allweasous of the 
year 3 feet, navigation over Albany Finis, a. sufficient depth for Ibo present, sinro the 
river below ShrevepOri only affords a depth of JO inches dining low water; and it is 
not the local trade between Shrovcpori. mid Jefferson that [a to lie served by im- 
provement, but tho trade between the Mississippi Kivcr and Jefferson. 

Beside* tho improved navigation it is designed to givo above fchreveport, this 
project presents another subject for oossfderal Ion, 

It is el it uned that in case the removal of tho raft should prove to effect a shortening 
of navigation through tho Sudo Lakes, it will also shorten the season below Shreve- 
porl , 

This is on tho supposition that the lakes servo as reservoirs to detain floods of 
Upper lied Kivcr, so that they aro longer in passing Shreveport than they would bo 
if these reservoirs did not exist. If ibis be true, then tho reservoirs oro uscfal in 
lorigt henitig the season of navigation below them. 

The plan of a dam and cut at Albany Point appears to present the mean* not only 
for preventing any possible deterioration nf those lakea as reservoirs, but also a prob- 
able means Cor inereiixiu^ their wlieienoy, 

In connection with this thrco plaus tor a dam have been considered, and theso re- 
quire notice. 

First, A tumbling dam having its crest 14 feet below tho local high-water mark 
of IMI6. This is the ouo so far uesiiuiid for illustration and tho one called for if navi- 
gation above if ii alone i.u be considered. 

lu this caae there is but one objection to it, and th.it may be overcome by a suitable 
construction, Tho objection in this: The character of tho foundation offered for a 
tumbling dam is nut favorable to permanence of the structure, the soil being of an 
easily abraded mixture ol sand and clay, with strata of sand at intervals. During 
low water the lied of the lake lit iho foot of the daal will bo dry, while just above 
on Albany Flals, thero will be from '.i to f, feet. 

At thoeonininiieoment of a rise, when the water begins to flow over the dam, the 
fall over the Several portions of tho length Of the dam will range from Zero to 15 feet. 
It will afterward be some timn before I ho Joke below tills snflli ton tly to afford ft Use- 
fill water-cushion to break this fall. At extreme i ligh water the ^urtUeeof the tipper 
lake will be iron 10 to M feet above thu .-rest Of the dam, And the lake below will 
probably bo titled to nearly the Name level ; dining the intermediate stages wo must 
expect powiiiul eddies about thu foot of the datu. 
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These, facts suggest difficulties of construction which may certainty lie overcome, 
but lit iirniit expense, and by taking every precaution to have workmen and material 
on hand bo as to begin ami com plow tin; work in a single low- water season, the length 
of which winy only be safely assumed at (bar mouths, unit those four mouths tint most 
unhealthy nf tin) year. 

tf we further took to this dum ns a means for increasing tho efficiency of tho Socio 
Lakes as reservoirs, Hum it. must appear too low to have any appreciable effect, for it 
lias beet) stlOWT) tlirit daring all, except the lower stages, water most run from Itcd 
Riper lo the lake rather than from tho Jake to the river, whilo after tho lake has 
fatten to (ho crest of tho dam, acid further ibse barge must lie iuto the river, the pos- 
KiMft tall of !i feet, taken in connection with 1 fee area of the lake, indicates such n 
small volume of dischurgu that it docs not need liguros to prove it of no value below 
Shreveporr. 

Second, A dam from Albany Point to tho bank of Bed River, having its crest 2 feet 
above the high waterof IS6ti on Red River. 

As the drat plan of dam is tho uiimiumu allowable for improved navigation, so this 
plan appears tn offer ;» maximum fin" resr-rvoir effort. 

It would throw the whole of the lake discharge into Red River through a channel 
which (following its mcauderings) would lie 7.*! miles longer lietwceu Albany feint 
and Shreveport tbau tho, present route via Twoivo-mile Bayou, and 3.1 milea longor 
than the route via Cross Boy on. 

This difference in length would necessarily retard the emptying of tho reservoir, 
hut cm the other hand wo should lose an important portion of tho present effect of 
Lower Cross Lake. The latter would then lie only a reservoir in piuportion as tlio 
water was ponded back into it from Shreveport, whereas now it holds a large volume 
of tlio Hood -waters received through the SmIo bakes, for a time after the latlur h*ve 
well run out. This is evidenced by Leavilt's survey and a section displayed on his 
chart, where it, it shown that the wafer surface in the neck between Upper and Lower 
Cross Lake was;} feet above tho surface in Twelve-wcle Bayou, h-W feet, distant, and 
tho same above Red River, just above. 

It is questionable if the tjaiu on the one hand would not be balanced by tho loss 
on tho other. 

There is another and mora serious objection to tho plan, vi/. : The river between tho 
dam and .Shreveport has not the capacity to carry tho volume to be added from tho 
bikes, nnd to give it. the capacity would require radical changes in its bed, involving 
the destruction of many plantations. 
These two considerations condemn tho plan of a high dnm. 

Third, A dam across the foot of Socio Lake, having its crest of tho height of No. 
2; thee rest between tho lake and river to hu depressed to 11 tout bole w the high water 
of 18BB. 

This is a compromise between Hie lirst and second, am], while offering tho advan- 
tages possessed by both, permits the filling Of Cros* Lake by direct overflow, and, it 
is thongbt, will not serioiiRly affect the plantations along tho river bank. 

This lo the plan recommended i» my eouimunieatiou of May I. 1374, transmitted to 
the Chief of [Engineers in answer to the inquiries of the chairman of subcommittee 
of House of Representatives on Rivers and Harbors, 
It is the plan 1 reeomnieiubHl for adoption on two conditions, viz: 
(1) That the money required to carry it out be ail appropriated bofore tho work is 
ceietnoDcrd. 

CI) That tho commerce to bo benefited be found to warrant the expenditure. Of 
tin . I do out precciid to judge. 
The cute E two plans considered call for but brief mention. 

Fifth. Tii fill from Red River, through Irishman's Bayou, to the foot of Fairy 
Lake, January 1, VSTi, was It feet. It. is ovidetil, that a dam crossing the head of 
Sodo Lake. Willow Pass, passing around the foot of Shift-tail Lake, and connecting 
with the bank of Irishman's Bayou, mijrht be constriioted the sauio as at Albany 
Point, and lo answer the sauce purposes. 

Tho length of the dfttrti as indicated on Woodruff's chart, and its great height, due 
to lite depth of Willow Pass together with the labor of re-opening Irishman's Bayou, 
which i* tilled with raft, aaQal, narrow and tortuous, condemns the project; further 
by cutting oil' the settling basin afforded by Suilw Luke, a groat deposit would be in- 
diicd above the dam, making in a short time, it, Is anticipated, a second Albany Flats. 
Sixth. Mr. Leavitt suggested a dam across the neck between Upper acid Lower 
Crov! Lakes, tinmen across Twelve-mile Bayou to the bank of Bed River, and a cut 
from tbe bayed above Into the river. This was rejected because of ilcn dloienckmaof 
the dam (wquired and tiie inwitllcieitt fall from (hi' river to the bayou, the latter be- 
ing so slight duel it eon ill not bftVB effected the depth over Albiny i'lats. 

The location ni Albauv Pocut appears to be a proper mean bcuvooa tho two loca- 
tions lanl n.uio.i.1. 
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CONSTRUCTION OF DAM MATEKIAt, 

The neighboring country affords an abundance of cypress timber, which may be 
delivered in rafts at Uio site of the work during h'£h water. Albany Bliifl' atlorils a 
good clayey soil. Albany and the neighboring Uiuiis will furnish, it. is thought, 
enough utono (of a quality not suitable for masonry), that will nnswer for ballast. 
No other material for construction can bo had except from a groat distance ami at 
great us pease. 

The dam must therefore be mainly built of timber. 

A pile-dnui, j adding Jrom the fate of that hoi ft across Tone's Rayon, would proba- 
bly not ■toad long. 

A framed data would bo difficult of construction, costly, and offer no hctter hopo 
of pcrnjaneney than one in ado by piling. 

In tho Rod River raft wo found numerous large islands (comparatively wpeaktufr), 
formed by an aeon inn bit ion of timber, cemented together by river deposit an! ffie 
root* of willows; tliesa were able to withstand the full force of tho river current dur- 
ing the floods, and were diliicult of removal by machinery, own when aided by uitro- 
glycerluc- 

It is proposed to imitate this natural formation by building a dam with untrinimed 
cypress trees, placed bnttsdowu stream, layer over layer, with tin; intorslices tilled 
in with oarth from the bluff, and the top anil apron ballasted with stone. 

On this plan the rost. of a tumbling-dam, No. 1, La estimated at $o7,<j(jl a 

The cost of dam No. :J is estimated at $'217, 314. 

The cost of t.hn cut is estimated at$lu-l,lljO. 

Total coat, of dam No. 1 and cut, $211,e27. 

Total cost of dam No. 3 and cnt. $:ir:J,f>dO. 

The estimate for tbo dam is based on the assumption, that all maternal for it. is to 
he collected, so that the dam may bo constructed during a single low-water season. 

The estimate for th<> cutis based on a width of GO feet at top, 30 feu tat bottom, and 
a uniform detith of li feet below low-water mark. 

It is thought Unit perhaps a cut of leaser dimensions may answer, on the su|i)iost* 
tioii that thu currents through it may scour it wider and deeper. This consideration, 
however, could not bo made to safely enter the estimate. 

* • • , * * a 

No estimate hasyot been Bttbniiltcd for tha coat of completing this work of improve- 
ment in Cypress Hayou proper. 

My present estimate lor coat of work at Albany Point is made greater than that 
submitted iti my letter of May I, IST1, by the addition of ballast in the construction 
0i a dam, an addition which, if not, positively necessary, is certainly ptiuleat. 

I am unable to state if it may effect permanent improvement or nm. 

No money having been appropriated for the work since March, 1873, 
and no action having been taken upon tho project, 'so far as 1 can learn, 
Captain Bonyaard, who succeeded Captain Howell in November, 1874, 
tmbtiiitted the, question in his report for th« next liwal year whet tier or 
not Captain Howell's plan should be carried out. I If made noesctmatea 
either for removing obstructions or for tin* dams, evidently considering 
the sa hject exhausted until Congress should decide. The following is 
from his report (1875, G:a>). 

coxsTnucriox or dams and musoGixa at the foot of sooo lak*. 

No work w as ilono 1 o ward carry i n g on the work above i ndicatcd, Tlv* amon nt of t ho 
appropriation available was insufiicieut to attempt anything in that direction, and 
it was accord iugly expended upon Cypress Bayou proper in tbo dredging operations. 

The removal of the raft in Red River has eetioustv affected the interests of tho city 
of Jefferson, in the navigation of the bayous and 'lakes connecting that city with 
fihreveport, La., and consequently with the Mississippi when there is a sufficient 
hinge of water in Red River to reach t>iirevrport. These causes and effects aro do- 
firiiu-il in tbo annual reports of my predecessor in charge of ilw work and need not 
be recapitulated berr. Tho changes still continue to take place in Red River, con- 
sequent upon the removal of tho raft and tho endeavors of the river t.> accommodate 
itself to the new condition ItnpOttd upon it. Tho river is still cutting out its bank* 
and bed, Mnny plantations heretofore inundated from the back w.itcr caused hy tho 
raft formation, "have been reclaimed and are now under cultivation. 

It is evident that tho injury to tho navigation of the bayou will iucieaae as these 
changes continue. 

TBSQ 90 121 
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Evidently tho plan was not approved by Congress, tat the next ap- 
propriation, August 14, 1876, contained this item: 

I'or continuing the work of dredging ami TOnovins oWMnii" lions to navigation lit 
Cypress Uayuu, 'I'nsas, $l'.t,O0O. 

Tliis sum was withheld under instructions from the Secretary of 
War, September 4, 1876, audi the following year, when Captain Ren- 
yaurd, under orders from tho Chief of Engineers, (submitted a project 
for continuing the work of dredging mid removing obstructions. This 
was approved, the money expended, and 8-0,000 estimated for continu- 
ing work according to tlio same plan (1877, 488), The act of June 
18, 1878, gave * 15,000 for "improving Cypress Bayou, Texas and 
Louisiana," which was expended in the same. way. The act of March 
3, 1870. gave 8o',O0(J for tho same purpose, and DO more money was 
granted for this work for seven years, lu I87fl Major Reuyaurd made 
no estimate, but reported : 

There are no more cut-oils that caa ho mado lit ml vantage, nor dredging to ho 
done on tho bayou, fur when the steam-bout »i tiau puss Suito Luke there is guuloiont 
water in the cuanncl above for all navigation purposes. In tlio lakes tho dredge 
wouhl be of no service. 

It is proposed during tho next low-water season to send a working party across 
tho lakes anil ent iloivn iiml remove all tho cypres?) Miiinpn mid oilier tibMrue-tiou* In 
tho channel already (a-Ieeled. When f 1 1 i .-* work is e*i'enied it will give good naviga- 
tion to Jeu'erson at a time when them is sufficient water for that purpose, and will 
complete the project previously submitted (iBJtf, OSS). 

Tlie next appropriation was made by the act of August o, 18811, grant- 
ing $18,000 to "complete improvement,'' in accordance with Captain 
Berglaud's report contained in House Document No. 108, Forty-eighth 
Congress, second session. Ilia project, submitted in compliance witb 
a provision of tho net of July, 18S1, for a resurvey of the route be- 
tween Jefferson and Khreveport "to ascertain if the necessary improve- 
ment can not be made upon some other plan than building a dam across 
the Albany Flats, us recommended by the engineer,'' contemplated 
removing obstructions and dredging as carried on under previous 
appropriations, Congress approved this report by the appropriation 
above mentioned, ntld by the allotment of $3,000 from the appro] >ria- 
tion for Red River in the law of August LI, 1388. {1885, IBM) 1888, 
1343, and 1880, 15S9 and 1605). 

A reexamination of this route was made by me in 188(1, with an ex- 
amination of tlio lakes connecting with Red River between Slirovoport, 
La., and Fnlton, Ark. All of these lakes are the results of overflow 
from Red River during the raft period, and as the line chosen for Red 
River has been cleared of obstructions, the outlets from Bed River 
through which water escaped to the westward have been filling up, 
while the water slope of the main river has steadily decreased. 

The bottoms of tho outlets arc now above ordinary low water, and 
it is the intention of the State engineer' to cut them off entirely in con- 
tinuing the levee system along the west hank of the river. Whatever 
water supply may have been expected when Captain Howell's project 
was formulated (and it does not nppear to have been estimated) the 
amount that could be obtained now is not known, the conditions having 
been wholly changed by the removal of the raft and continued work 
upon (he obstructions in the river-bed above SOMVepOrt sinee that, 
time. It is known, however, that the high-water line above. Shrove- 
port has been reduced by many feet from acitial observations OH the 
levees on the east bank. The lands on that side have not been over- 
flowed for years, and the people have ceased to concern themselves 
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about their levees. The depressions have not been raised to grade, 
and where the levees have caved into the river the gaps have not, been 
closed. A general survey of Bed River from Fulton to rheAtchafalaya 
is now in progress to get information for the permanent Improvement 
of the river and its tributaries, and that involved the question of proba- 
ble depth that can be carried to Shrcveport and beyond. Captain 
Howell's project for Cypress Bay on contemplated a navigable depth 
of only 3 feet to Jefferson as being all that would ever be required; but 
the people interested in Cypress Bayou will be satisfied only with a 
depth that will allow boats drawing at least 5 feet to run between Jef- 
ferson and New Orleans during low water. Now whatever plan shall 
be adopted for improving lied River involves closing outlets;, and this 
hi particularly necessary to preserve the upper river. The subject was 
discussed very thoroughly by Major Benyaard in a special report sent 
to the chief Of Engineers February 9, 1882, in response to certain com- 
munications of Jndga Land to Hon, II, L. Gibson and lion, N. C, 
Blanehatd, from which the following extracts are taken : 

Tho removal of tho raft by tbfl Government, however, opened up the main channel 
nf tin* river, and it in now tho only navigable one. Recent examinations show con- 
siderable change in tho river-bed and lowering of bigh. water tinea, with increased 
depth* at all points measured. Ouo important result of opening a channel through 
the rail in that in low atagea of water very little of it la diverted iroui tho natural 
channel, lint IIowh with an even volume to Shreveport over the bed of the river 
proper. Another result is that tho high- water line has been reduced generally within 
tho banks, while a greater depth of water is everywhere found and an enlarged no- 
tion of efuimiel-way. plantations that were, inundated year after year before t bo 
removal of tho raft, have been redeemed and brought nudur cultivation, and oro 
without any danger of again being subject to overflow, 

* • * _ # a * • 

That the closing {of tho outlets) would bo beneficial to the interests of the iwri;;«. 
titinnf lird Hirer in a tpii-tttion beyond dispute, but I would not stop the work short 
Shrevcjinrt, hot continue the same at certain points below. It must also he admitted 
that the work would redeem triut quantities of land now subject to inundation. 

The cloning of all the bay una at one time would to Bonn- extent he disastrous to the 
fertile and uultivaled lands on the borders or the river helow, for though at one time 
the river had suflicient section to carry off llond waters, tho raft formation caused a 
filling up of the channel, and though I lie pfoeeal it ennuring out is coutiiining, tho 
river has not suluViout section to carry off the Hood waters entirely. If it be deter- 
mined to carry out ibo scheme, let it be done gradually, and at the same time lot tho 
river below bu prepared tn receive tho increased aiuuuntof water it would he required 
to carry. 

Experience hits confirmed Major Benyanrd's views, and the principle 
now nppcars to be accepted on "all bauds. It is certainly accepted by 
the people interested in tho navigation of Cypress Bayou, for the plan 
which they now desire to have investigated does not involve a water 
supply from Upper Red River, but consists essentially of the formation 
of 4 reservoir in tho bayon proper and tho lakes by constructing a 
tin m ami hick at the head of Sodo Lake and dredging a channel through 
the hitler to Twelve-mile Bayon or to Bed River, "The water supply 
must then come from the natural drainage of tho basin, and this can 
be determined only by a thorough survey- The amount of dredging 
would have to be computed, and the probable till of the channel be- 
tween the dam and Shreveport, and, finally, trial sections and borings 
at. tin* wiles of the proposed lock and dam'. The success of this plan 
depends npon the following conditions: 

A sufficient navigable depth in Ret! River to Shreveport. 

The maintenance of the dredged channel between Shreveport and 
the dam. 

A sufficient water supply from the drainage area above the dam. 
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Secure foundation for the dam, and a lock or locks of reasonable lift 
suited to the probable requirements of tbe trade. 

Tiie survey should be complete, both iti topography and precise levels, 
and, as tbe country is a very dillieultone, this would bo very expensive. 

The route is about C5 miles long, but as a number of section lines will 
be required across tbe lakes to determine the volume of the reservoir to 
be. formed by the dam, the usual estimate of $120 the mile will not bo 
snuieient. My estimate for tbe survey in $10,000 or $12,000, it it should 
be thought necessary to examine the outlets between the route and 
"Upper Bed River. The feasibility of tbe improvement can not be dis- 
cussed until this survey is made, and the survey of lied River finished, 
and a [dan of improvement adopted that will insure a low-water channel 
of at least 5 feet from Shreveport to the Mississippi It is not possible 
to make estimates of the cost of a slack water navigation between 
Shreveport ami Jefferson, from the surveys and examinations made 
during the raft period. 

Very respectfully, your obedient servant, 

J. II. WlLLARD, 

Captain } Corps of Engineers, 
Brig. Gen. Thomas L. Casey, 

Qlmf of Engineer^ U. S. A, 



